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THE EOETH BEJDGE. 

Fbom time to time we Imre publisiied accounts tA 
the progress of ihe ForthBridge, andintbe preaeot 
issee ve give iFustrations of tbe caissons far tite 
QueensferryPier. Itwillberememberedthattiwro 
are three main piers known leepectively as tbe Fife 
Piei:, tiie luoii Garrie Ker, and theQaeensfenyPiav 
and upon eacb of these there is bailt 3 eanti- 
lever stretching both waya. Tlie ]^e Piar atan& 
between bigb and low-water mark, and is se^ai^ed 
by 3 of 1700 ft. tcom tlie lacb Garvie Her, 
irhicli is partiy foimded npon a loclcy island in 
mid stremn. Another span of 1700ft. cunea 
the bztdge to the Qaeensferry 1^, vrhich m 
at the ei^ of the deep channel. The total lei^fh 
of the viaduct is about miles, anrl includes two 
spans of 1700 ft., tiro of 675 ft., the shore au d 
halves of the onter cantileveis, fifteen of 168 ft.: 
utd five. of 25 ft.. Including piers, theie is tiuB 
almo^ exactly one mile corered four main 

S ana, and half a mile of viaduct appioach. ITte 
ear headway under the cehtre of the faiidge is 
150 ft. aboTe hi^ water, and the highest pcent of 
the bridge is 860 ft abore the same datnm. l%e 
contract was letto M^iais. Tancred, Arrol,'and Gol, 
on December 21, 1882, for 1,600,0001, andiro^ 
iras commenced in the foUowiug mon^. . 

Each of the m^ piers comprises foor colmnns 
carrieddcrwnlotherookonthebonlderclay. Thiee 
of the Fife columna are.completed; and the reneun- 
ing eme is in piogTess; at Inch Garrie bnepkris 
complete, one is in progress; while at QueensEraiy 
the Work on the cussons is advanced. AJl the 
pneumatic caissons will be fiUed with concrete 
to low water mark, of a mixture haring s cruahit^ 
gtrei^th of 50 tons per square foot Abore loir 
water the cylindrical piers, which aie 40 ft za 
meterat the top, 56 ft. at-tiie bottom, andSOft 
high, consist of the strongrat masonry, heaitii^ 
being flat-bedded Aibroath stone, and fami^ 
Aberdeea gianite. Zn each cylindrical pder there 
are 48 st^ bolts, 1^ in. in diameter and 24 ft. 
long, tohold down the bedplate and supustrociiire 
of ^ main spans. One of the Fife piers was bniK 
by aid of a timber and dayco&rdam, and ime hiy 
means bf a half tide dam. At Inch Garvie modi 
of the Work of the diallow piers h»il to be deme at 
low tide undM great difficulties.' 

The Qtteensferry Pier consists of a gronp of 
four cylindrical emssons 70 ft in dimnet» at 
the bottom edge. Figs. 1, 2, ^ uid 4 fpKa 
136, 187, and 140), show tlfe. details oon- 
stiuction of the sonth-west or shallowest caisson. 
Owing to the specdal conditions the site the vcaik 
difieis in Bome respects from ordiniuy pnenmatic 
cuBsbns. The bed of the Forth at ^0 Qneensfeny 
Pier is of veiy soft mud for a depth of from 20 ft 
to 35 ft, wfaisn the boulder clay is reached, tiie 
surfoce of both the mnd and the clay faPing 
sbaipty towards the 200 ft deep channel between 
Queensferry mid Inch Garrie. The caisfans had to 
be floated ont and snnk abont bne-third (A a 
from shore in mi ezposed seaway, To facilitate operB- 
tions thecussons haredouble^ins (Figs. 1, 2, and 
3),7ft Bin.amutandrerticalbnlkheadsbetweenam 
s^ns. By fifling the space between the «Vbig «Hh 
concrete to ratying hei^ta, the irregnlarity in tiie 
lerel of the bottom, and the hardness of tiie mnd 
could be to some eztent compensated far, se the 
weight brought npon the cutting edge (Fifr 4 ) 
of the caisson- conld he r^lated as deaiied. Dqd 
beii^ rery cheap a libem use was made ai ii 
conjunction with concrete where masonry or 
briekworkmightharebeenemployed. Stronglattiee 
girders (Pig. 3h and cross girders, stifFen to the re- 
qlriredextenttheroofoftheworking.chamber. Thesc 
giideiB are subject to a heavy bending stress 
wards and downwaids owing to the tide, the nage of 
which ia abont 20 ft. Thus if aujfficientoHuwetewae 
filled over the roof to balanoe the air pressure at 
mean tide lerel, then ai high water the excess <A 
air pressure, unbalaneed by the weight of ccmctde, 
woold obriously be that due to the hdf-tide diffac^: 
ence of height, and at low water, similaEly, the 
excess weight of concrete would be of the same 
amount. There would thus be a force of morethan 
1100 tons tending to faend the girders downwatds 
at low wat» uid upwatds at high water. 

Two shafts 3 ft. C in. in diameter, with ur-locks 
fac pasaing ont the eicaration, and one sh^ wMz 
doubleainlock for themen, are prorided, tcgetiiffl 
with ejector pipes for the mnd, water pipes, aiqc^ 
pipes _^£or the concrete, and other conreniencea. 
Figs. 5, 6, and 7, page 137, show the former loi^. 


wMcharec^ somewbat ^leiaalconstruciionandhare 
wmkederiteiDefywQllm joactaee. The lock proper 
faaxns a simp la continnation of the tiiafts, and 
thrae aie tiro Jiding dooB placcd horizontaUy 
with s nffiraant spaee b^ween them for the skip of 
exesraied or boulden. An intemal drum 
faced on ODO tide of the lock is dnren by an ex¬ 
tensi pair of nagmas Sxed to another side of the 
lod^ 'tiie shaft passing a stulBsg-box. A 

ptir of «msll lydraolie tmns woik the sliding doors, 
hanil gear bting also jworided thongh nerer worked, 
and interiodmg arrangementB analogous to thoee 
used wi& raUway tig^s, mtice ii impossible for 
both &1018 to be cmeimted ic^etiter. '^en a sk^ 
bas been filled btiow, a a%ual by air whistle is 
gtrazaadiheengincsnaacmtop of the caisson starts 
tiie winding ei^ne. Di litile more than a minate 
tiie lilrip will be at tiie tep of tiie 70 ft. shaft, an 
index needle inhamii^ the eagineman of the fact. 
The latter ttimi sh^ the ^gine, elenes the lower 
hydimilic sliding door, reverses the engine a stroke, 
anetho skip re&on the deeeddoor. Henextiets 
tiie oonm uB S o d air eMspe fnwn the lock and then 
c^ens w npper hydnuilic slide. An attendant 
jmmedwtely jnzurpa down on to the skip, unlocks 
tha heasting diahi, mul hooks on the ^sia of a 
steant «tmie, wUdt lifts the skip and swings the 
am ie arts into the sea. Abotti three-quarters of a 
mnmte ia oemjaed zn pasaing the skip through the 
lock, and two or three minntes in emptying and 
tuhiiniug &, dniii^ which time a duplicate skip is 
behig fiUed below. Ihe two air-locks were de- 
^jnedlytiie engineera topassont easily an amonnt 
<A excaratum emurateit to a deseent of 1 ft. per 
d^ «d the 70 n. diaBieter caisson, bnt owing 
to tiie extrene hardneai of the clay the rato has 
noi hztherto ^«eded 8 in. per day, which nnder 
the tiraiznsiaziees is reiy gocti work. Ficks and 
dtordsmade noimpreationon thismaterial, which 
had to be attacked by hydiaolic spades haring a 
ramtttedtotheciztti^ Uade and abutting against 
tiie locf A the woding chamber. At the piesent 
tirw the tinking of two of tim caissons h^ been 
ccmigdeted, an 081 er is in progress, and the last of 
tiie groiqi ia bting floated into position, as some 
weeka ^o it filled with water faom some cause and 
alid funanl on the mnd abont 16 ft. 

IngDiligtliioi^themudandslt, the material is 
Idown ont tfazui^h pipea ly the compressed air in 
the caiagon agisted ^ a due snpply ^ water from 
a dosed tank elerated some faet abore high-water 
lerel. To ^ard against too sndden a deseent of 
the etissem in tiie s^ mud tiie engineers design^ 
heaivy cross frames of timber to diride np the 70 ft. 
sqiaee and distribute ttelosd, butthesnb-contractor 
who imdertoA the tinhing rmnoved these frames. 
Occhtional lurdies and simden descents have oc- 
enaxed, but the mea employed hare great expe- 
rigice in caisBOn tiiikiiig,u]dappeBr little distuibed 
by sneli mffiHnnfa 

When siink to the fuB d^th, which, in the case 
A the zuath-west {der is 96 ft. below high water, 
ihe caisscHi is filled wiUi ccmi^ete np to low water 
lerel, and the nanainder of the pim- is built of solid 
zn as oB z y under the pnitection of a wrought-iron 
lempoiaty cafasm. 

THE AHTOMOGRAMT OF A WHITE- 
HEAD TOaPEDO.*—Ho. L 
DiXBtanimosr. 

b k a facttiiatfew petile in Bngland, or indeed, 
ftg that inatifr, in aiypartof tiie wotld, really know 
what a Whitdiead torpedo is. Of course everybody 
has heaod of faopedoee, bnt as a rule, popular ideas 
do Bot tiarei b^emd tiie ragae conception of awful 
weapons A 'rafare wbich can, unseen, suddenly 
and iiiyalenons^, deettoy the most powerful iron- 
dad afloat,, and the nse A which is as nnjuatifiable as 
that of exploaire hnlldB. To afford information 
thetdme on a sulyec^ all-iizqioriaiit but little un- 
dnatood, I jwopoa^ befene dewjribing my career, to 
gire a bnd aceoimt of the different kinds of tor- 


* J Bie iateest at^hing Bseif to toe subject of Wliite- 
beadt wp edoes—thar manofeittnre, mode of opeiation, 
and effioBi^^ as great, as tiie available detail^ infor- 
m^ia concenui^ tham, is deSoaat In preparing the 
ama A aibdes camnesoed in tiie present issne, the 
ai^KKliBB feondit mrae convanient to endow tfaeparti- 
railsr faapedo, tiie earecc of whidj is foUowed, with a 
piw«dnanstive,aiidto sumamd it with more or leas 
delailed «ce ta i e s <rf tiie offioers mid mec entrrat^ with 
its management. The huadenti narrated are either tiie 

»ec« irf aetualfaets,« are eonstrooted with an intimate 
kaowJsdge dfi» strong md weak pciiots d tiieae partionlar 
weapons, and of what maybeezpeetedof them in navdi 
wariare.—Eix S.] ' 


pedoGS that are actually used. Tou see that, though 
all are dassed together as torpedoes (the name ori- 
ginally giren to oertain mystorious boats mrented 
by Fidton and other Americans durii^ the Ame- 
. rican war of 1812-14 and now used to denote ex- 
plosires placed under water for destructive pur- 
poses), yet the methods of using these explosives are 
rarions and differ materially. 

The torpedo family is divided into two main 
bnuichee—stationary torpedoes and locomotire tor¬ 
pedoes. 

The former of these, as their name implies, are 
fixed in certam positions; and in order that they 
may be effective, the ships to be destroyed must be, 
either by their own wiU, or otherwiae, brought 
oret them. Locomotire torpedoes, on the contrary, 
are either conreyed, or have the power of conveying 
themselres, to the enemy. Stationary torpedoes 
are called “ mines,” and have threo subdivisions— 
mechauical mines, ground mines, and electio-contact 
mines. 

Medianical mines are these which cannet be 
made haiml^s at will. They are (especially the 
ordinaiy mechanica! mine) generally extemporised 
from sMps’ Stores, and hare the adrantege of being 
easOy prepared and placed in position. Their usual 
method of construcidon is as foUows : 

Two casks, one inside the other, aie genetaUy 
used. These casks are strengthened to' retist the 
water preraure, and great care is taken to make 
them water-ti^t. The explosire (generally gun- 
powder, thot^h gun-cotton may be used) is placed in 
the inner cask; the other one being merelya casing 
for giring additional strength. A chock B, F^. 1, 

Extempore Mech! Mine 



is secured to the top of th® cask, and is hoUowed 
out siightly to admit of a round shot A being placed 
on it. This shot 'is connected by a cord C with a 
friction tube, inside the cask, and kept in coimection 
with the charge, by means of a water-tight joint. 
Slings D D ara fitted to the cask to which ia secured 
another shot E to keep the cask upright, and moor- 
ingsare also attached to keep itinposition. Safety 
pins are employed by which the torpedo can be laid 
ouj without endangering the lives of those em¬ 
ployed in 80 doing. These torpedoes being placed 
m the required position at such a depth that th^ 
are just under water at low tide, the safety pin» 
are removed, and they become dangerous ahke to 
any feiend or foe who may happen to stiike them. 
The act of contact knocks the Aot off the top, and 
this in falling puUs the friction tube ly means of 
the line atti^ed, and the torpedo is eiploded. 
It -wi!! bo seen that this olaas of torpedo can only 
be used in cases where it is required to entirely 
block up the passive. Also their removal after the 
use for them ceases, is a very serious mattor, as they 
mn very likely to be eiploded in the act of pielHng 
them np. 

Another kind of torpedo is the electro-me- 
chanical mine. These are aimilar in constmetion 
to the ordinmy mechmiical mine, except that th^ 
are more complete, and instead of the extemporised 
fittinga used in the lattcr, they have regulai iron 







complete, if Ifailedto do justice to-a most important 
branoh of our family, and one tsihioh has done, and 
I doubt not will again do, good aervioe. I allude to 
our first conains, “ the apar torpedoes.” It was 
the miachief doae by them duriug the American 
War, that gave the impetas to torpedo warfare 
generally, and induoed our great master, Mr. 
Whitehead, to devote himaeif to the perfection of 
a weapon of thia kind, the upshot of which was the 
■Whitehead torpedo. The ontrigger or spar torpedo 


and tihe fnae at the same mcaseut. The resuit 
of ttie diacoimectar fnae £red, is that the wire 

is piaciacid^ cnt and the mui is insolated, 

snce it is inside a «ai^ia^tt case. Supposing 
that there vere no discoanectOT, on the firingof the 
mine it is of eonrse Uown sti^, and thus the bare 
oml of Uie vire woold he left in the water, forming 
a continnona oircoit nmniiig down ihe battery, 
and ptobably p tgve nt ii^ other mines which may 
hi^pen to be sbndr from fiiing. The advantago of 


of f/ec£A> cencact times 


StctimefCircsic Oostr 


used in our Service is chsoged with 36 Ib. of gan- 
cottoncontained intwd cases. Thesecases arehollbw 
(Fig. 7) down thecentre to admit of the .iron poinf 
of a loDg pole being passed thiough them. Aniron 
conical end fits over the end of tite pede to take 
thostrmn. Arrangements, are made by which these 
torpedoes "can be fired by electricaiy froni the boat 
or ship carrying the apar to which they are attached. 
I will only describe the method of working them in 
faoats, ieaving it to be understood that they can in a 
similat way be worked from the lower booms of 
ships, oc from gunboats. The boat is so fitted that 
when not in use, the spars with the torpedo at- 


thfliw* (ms tbose already deacribed is that 

tticy can be made quite harmlcss by disconnectdng 
the battray <m shore ; on tlm other hand a 

consdoable qnanllly of insiilaied cable is re- 
quired to be osed, whieh adds to the expense and 
^bemr in layii^ down; wltQe at the same time the 
: cable is atw^a liable to be laioksn by the enemy 
when sweejdng, and s ineak <s flaw woald render 
the vhrdesystemoftoipedoesiluis laidoui, useless. 
Also H is neceaakiy, in ordw to nse tiiis System of 
minga, to hsTe a bstteiy rtation near. 

The groimd mioe« ns^ in the smrice (by the ser- 
Tice, Imeanrrf conise the Ik^liahitaval Service) hold 
5001b.<ifgpn-eottoa. sze oidinaiy iion cases 

having a certun Tes^ve of bn^aney, 'r^ich enables 
ttittiw to be floated at any desirad d^^nce from the 
sotface, and aie kept in place byheavysinkers, 


platform, on which two or three Leclanche ccifa 
are fixed, and a oircuit-closing arrangement is 
also inserted. This devios is foi mechanioally com- 
pleting the circuit on the minebeing stcuok. There 
are many kind of cdrcuit-clcaexs. The simplest, and 
pexhaps, on the whole, the most e&<^e, 'eoosi^ 
of a metaiiic cylinder or cup, in which, a ceitain 
amount oE mercary ia placed, as shown. in Fig; 3, 
and au iron point projects through &e ebtm^ 
mouthpiece which closes the top. Wires then jcon 
the metaUio point with the cylinder, the batt^ 
and fuzes beii^ in the circuit, as ahowm Cto fl ie 
torpedo containing the circuit-cloaer bmng stm^ 
the mercury splashes lip, completes the cirenit, and 
so explodes the torpedo. Safoty arrangemmtts 
pennit of the torpedo being laid on^ «rd slso 
of being picked np, without dangra to those m- 
gaged. Some time and great care, howevar, me 
required to render these torpedoes harredess, and 
for practicrf purposes they must be eonsidered as 
dangerods to their owncrs when once p^eed. 

So muoh for the mechanical mines. Thrai 
come the electro-contact mines. These axe fitted 
in exaotly the same • way as the electro-mer ^ a niea l 
mines (see Fig. 4), except that the battery, ins t aa d 


torpedo is just touclung tbe water; On getting- 
pretty close the spars are stili further rigg^ -.Dut, 
and the torpedo iinmersed to its proper depth, 
which, as we have said before, is 10 ft. Imine- 
diately contact is made with the 8liip’s side, -the 
officer in charge presses the firing key, and explodes 
the torpedo. The boat then gets away—if she can. 


THE IKSTITUnON OF ME0RA2TI0AL 
ENGINEEES. 

Tee anuual geneial meeting of the Institntion. 
of Mechanici Engineers was neld yesterday we^, 
the 29th olt., at me Bistitution of OivU Er^ineers, 
Wcstminster. The repeat of the Council, which 
was read on thiaoccasion,showed tiiat themembers 
on the roU had increased from 1440 to 1653, 163 
names of ali classes having been added and 25 with- 
dmwn during the past year. The receipts for the 
yeai amounted to 501^. 14s. lld., tvhiLe the ex,- 
penditoie was 39681. 63. 6d., Ieaving a baUnee to 
the good of 11261. 8s. 6d. The aasets of the Insti- 
tution, mostly in the forzn of 4 per cent. railway 
debenture stook, amount to 16,1801. Ss. 9d.j and 
the liaMlities are nil. The report alao announced 
that the summer meeting of 1885 is to be held at 
Lincoln, and the piincipals of the important engi- 
neeriug industries there, and also at Gamsboroogh, 
Grantham, iCTewark, and Frodingham, have offered 
their Services to render the visit ^reeable and 
intoreating to the members. The meeting will com- 
mepee on Tuesday, Angust 4. The attendances at 
the last summer meeting, at Oardiff, were 241 
members and 115 visitors. At the annoal general 
meeting of Januaiy, 1834, there weie 239 members 


of being inside the mine, is on shoie, and the iot- 

pedo is oonnected to it by insulated wire. 5 , — ~ 

shows a line of eleotro-contact mines. It will be n -- 

observed that one bafTtery will work any nnmb» of 
mines At the junction of the iviic fonn eadh 

mine with tho roain lead, are placed dEsccmnectoia, nected witli a firing station by insulated wires, and 
which are simply ordinary pktmum wire fuzes fired Iq" an oba«»ew these. Of eonrse the position 
placed inside the water-tight case, and ih^fonctiem of each torpedo k accmatety kuown from the firing 
is, as their neme implies, to dkconnect the mine statirm, <a rathei statums, ea Grere aio two in this 
from the main wire after it has exploded. For ex- cascj so tiiat the observeis Umre can readily see 
ampIe,supposingtheimneatAtobestraekbyapaBB- when a gda over them. Ecanetimes two or 
ingship. Thecircuitkcompletedforamoaientfrom thieetorpedoeeaie connectedte the same wire, in 
the battery right throv^h the main wire, the discon- whkh case, on the man piessing ttie firing key, ali 
nector at a’, and this particularniine. The current so connected arefired- 

from the battery then fires the disconnector fuze These pidiminaiy partioilan would be quite in- 


aud 39 visitors; aMhe spring meeting 106 members 
and 45 visitors ; and at tbe autumn meeting at 
Nottingham, 86 members and 49 visitors. At the 
special meeting of members only, held to elect the 
secretary, the atlendance was 215. For the last 
twenty-lonr yeaxs the President has held office for 
two successive aurma! terins, but this time Mr. L 
Lowthian BeU'a health. compelled him to break 
through the custom and to resign the chair at the 
end of twelve months’ ocpupani^. In addition, two 
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LITEBATUm 


and' Provincinl Watffr Sapplieii vnih Aa Laia6 
StatuHa of ifetrcpoliian and Prhvincial WaUr Wiirka^ 
By ABHnjK Silteethoens. London: Crodjy Loii- 
vood Mid Co. 

Xbk work commences irith a shoit accooBt of ibo 
ptincdpal water works in the kisgdom, and parti- 
colar attention is directed to those which itare been 
acqoired the local anthoritdes. In many cases 
townoouncils haye found that in snpplanlmg^ 
ccnapam^ ihey have obtained possession of a rrbiie 
elephant, and the maiimum charges ailowed by isw 
have had to be supplemented by a geneiaJ rate, or 
by a contribation from the borough funds. ]fe. 
SilTerthome is rety emphatic in his condemiisti<Hl' 
of those bodies who do not provide for the earty ex- 
tinction of the debts which have been contraeted 
for vater works, and he points out that wh3e apA- 
centage of 62. ^ 9d. will pay off a loan, iniJnditig 
both principai ^d 3^ per cent. interest, in 30 yeais, 
the annnal amonnt is only rednced to 4!. 8a. lOfd. 
if it be spread oyer 46 yeors. 

The London watcr snppiy is treated very foSy, 
as in aU recent publicsiions bearisg onthiasdlge^ 
the prospect of a compoisory purchase lending 
special interest to all the metiopolitan undertakii^^. 
'Tben follow the statistics of eighty provi&d^ 
nndertakings in Great Britain and Ireiand. l^ch 
set of tables contis (1) the dates of tiie speetai 
Acts under which ihc works were constriKfed; 
(2)thecapitaicoBtof the Works; (3)thetowjtshfpBta- 
clnded in the watei limits; (4) the nnmber of houses 
supplied; (5) the description of works and aooiee 
of snppfy; (6) ihe water supplied daUy ioe (a) 
domestic pnrpos^ (6) trade purpoaes, and (e) flnu- 
ing ; (7) popnlation in 1871 and 1881; ^ i#esent 
rateatde v^ne ; (9) expenditure and reveane, in- 
dnding (a) wor^g expenses per annum, (6)annQaI 
instalment of capital paid o^ and (c) inte^t and 
anhuitiee, 01 dividenos and interest ; (10) patdic 
rate, scede of water rate, and meter BiQ>ply rate; 
(11) goreming body, including secretaiy, mander, 
and enrineei. These tables represent a yery con- 
. ndeiable amount Of labour, and should be use to 
all who wish to form comparisons between the 
serrices of different districte and' the amonnts 
chaiged in yarious locahties^ 


L'Ann6e Maritme Same dn Evenimenla gtti te mt 
aecomplit dant let Marinet FranmUe «t Ettangita. 
TII’ AmUe, 1882. Par Hbnbi ‘Dunassism Asiaen 
SecretairednMinistrede laldarine. Paris : Qi^Iamd 
Aind 1884. 

The value of this annnal Tolnme is much lesamied 
hyreasonof the facte and incidente 6f which it tieats 
beingueithei histone nor contemporaiy. erKits 
of 1882 axe stili fresh in every one's memory, bot 
the recdid of the yeai’s work has alceady be^ dis- 
placed I7 that of 1883, and now the public interest 
centres in the balmice-sheet of 1884. The Bastem 
qnestion, with which the work before us commesees, 
has passed through sereral phases since the An^o- 
French naral demonstiation before Alexandria, 
and now the nayal officer is more engrossed in 
the transport of Gatling guns on cmnel-hack across 
the deseri than in the 'det^s of the nnned fcwts 
at Alexandria, and the negotiations for ttte peo- 
tection of the Suez Canal against Aiahi Pashs. Brea 
French doings in Tonquin, and the account of its 
elimatio and mineral resouras, are oveisbadowed 
by the grave difflculties which hare atisen with the 
Central Chinese Oovemment, whQe the dispates 
between Mr. Stanley and M. de &azsa as to their 
respective powers on the Congo have been ^eed 
the late Bnropean understanding. Bnt aithongh 
general contente of the volmne are st^e, the veiy 
lengthy prefaee is quite up to date, and is terj 
highly seasoned with inveetiTe agmnst every Brium 
that presumes to trenoh on any territory that. the 
Gallio repdblic has cast longing eyes npon. 1£ M. 
Durassier fairly represents the opinions of Grenavsl 
clades in Brance, it is certain that they niust be 
aetnated with a very hearty disliko of tbi» counby, 
foonded apparenGy upon no better reason that, H,«* 
we protecW our interests in Egypt, whiie the 
French dedined to join in the venture, and theie- 
fore cannot share in the gatn. The eventa wMch 
are now happening in Egypt confirm, we are iold, 
the well-known weakness of England consequent 
upon the disproportion between her appetite for 
colonial extension and the paucity of her militaiy 
resources. She is constantly put to heavy 
to maintain her position, and even now is psying 
the peualty for translating the specions motto 


for the Egypoans tomean “Egypt for 
fhe En^uh.” M. IbRassierihen c^^ogues eveiy 
iti iM jii uf i Ui n L Bng kjiH fiaa suffered dnring the last 
two yean in endeavomii^. to saiisfy tiie Eutopean 
p owen, and pR^die<des Giat sotue day we may find 
aat Tndian Empie, rogiaced as it is by Afghan- 
istan, Tnmprin, and CSochin-China, in a critical 
potdiicHi. 

l^ssii^ orer fhe siririaies iqKm other nations, 
particolarly Anstria, we etmte io.tbe measnies re- 
commended for the fnriheianoe (ff ^e new^bom 
Ikendi eolcmisation sdiaue, and it 'is amusing to 
note that ourexample ie continaily held up for imi¬ 
tatum, and that tM GaSiB inaptitode for emigra¬ 
tum is in one Iweath and admitted in the 

¥M»»t Tlii» adminiatiatkm, we are told, most make 
efibris to qtread a knowled^ <ff the adrantages of 
T fuignin anumg the pnldie, “ which is too often 
hee^aas «««1 devind of enterpd se.” It must also 
encomage peq^indirecGy, by means of subven- 
tjnna xewards, to viat the new country and 
wd.j.MT«l, bnmneascs thrae, uid when ihey are 
a^tleditmaatextmdamosthenevolent protecrion 
to them. MilifaMy inemmons must bechecked, and 
in thor |dace s hiendly conmtorcial introduction 
mnst lead g nuinslty to annexarion “as irith the 
Tingliiih. ** At bnrne fhe i^e foT cc^ying Biitish 
fasinona and famuse most be extended to our dis- 
pwdtinn fhv rOTin^ onF lilcmg for long voyages, and 
ourkeenseeot f<m proBt, and then “France will 
soon x^un her rank in the w<rld, fiU up the ga(» 
in her pppolatiim, and lepair ihc teeaches made by 
f iwtamft .” 

We heariOy imst itza^heso, and have nodoubt 
that we find the ftend good neighbours in 
all puts of the worid, if the better sense of 
the n^on be not led astiay by the ignorance 
«mi «mcedt of jcamaltris a^ cfficials who have 
never been bejrand the boonds ol their own coun- 
tiy. Bnt a ^onial enqnre cannot be created by 
w Qie pnUiMtion <ff Uae-books. It 


mostaiise from the difficnlty (ff livii^ experienced 
. a p^gmhtion which ineram» more rapidly than 
: ito meatu td snbsistenee, and bo long ^ the French 
I Iwnit. the rate of increase of popnlation so that 
leadi man fimig a b»th ready prepared foi hira, 

I there will he littfe e migratinn. 


Srteft Jodtoa mi Cdbmial If^eantUe Direclorg, 1884.5. 
LoidoD: Sbeet and Ccs ; New T^wk : & M. Fetten- 
andCo. 

ia the tcsilh issnecff th» Work. Itcommences 
with toUea of numeys, wv^^ia and messores iu 
Tcgoe in fridia, Chma, ff^ian, Uie Pacific Settle- 
mente, South America, and West Indies. It 
likewue coutoiru, inaddiriontotheusual matterof a 
direetoiy, frill parrieniaza, with rates and terms of 
toanat, «ff the rieam and other commnnicatiorl with 
the pbees treated of, wherever ai^hing like a le- 
golar mode td coDe^xmdence existe.- The leading 
menhaoto and taaders (ff eveiy tdass likely to be of 
ose, wtlh the leading professional men, are 

emnitented. All the Trindon ^nts to each of the 
hsnbt are nauiad, and whenever possible the prin- 
mpal nfficialB and consnls. Ihe number of totvns 
and-dtieB has bem inmeased i^ insertion of 
riringplacea, andmapacf allihe principai countries 
aregiven. 
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THE AHTOBIOGRAPHT OF A WHITE- 
HEAD TORPEDO.—No. IL 

Now I can proceed to our own immediate famih. 
As you know, we were brought into being by 5ir. 
Whitehead, of Fiume, and the accompanyingsketeh 
shows onr form, which is fishlike, and we go through 
tho -water hf the movement of a donblc screw in 
our tmls. 

Our first father had a grealest diameter of 16 in. 
wi^ a length of 16 ft., and weighed, so I beheve, 
somewhereaboutSOOlb. Hewasa slow-coachcom- 
pared to the preaent generation, having only a 
single screw, and travelling at the rate of abont 
12.5 knoto for 200 yards. If he -waa wanted to 
go further hc was obl^ed to go slower, as he 
was rather short-winded. Howcver, as yon don’t 
yet understand our natare and anatomy theae re- 
marks are rather prematore. 


- I am a 14 in. Woolwich torpedo and am 17 ft. 
long. Originally we were ^ made at Fiume, 
but the English Government purohased the secret 
of constructioD and set up an establishment at 
Woolwich for themselves. As the manufacture 
proceeded, Woolwich saw means of maiing im- 
provements in one direction and Fiume in another, 
so, as so often happens, localiiy and drcumstance 
dictated a diveigOTce, which I will indicate as we 
go on. My technioal name is “ 14 in. Royal Labo- 
ratory Whitehead Torpedo,” mark II. Mark L 
was the first pattem of a 14 in. t^edo made, and 
mark IL is an irapiovement on it. 1 have had it 
suggested to me that in order to make my readers 
thoroughly acquranted with my structure I should 
inseri a section of my different paris and explain 
^ about them. Bnt from such an exposnre my 
delicacy shrinks! A man when oommoncing to 
write Mb histoty does not immine himself cut open 
and publish detailed drawinp of his various organa; 
he merely gives such a description of himself as will 
elucidate the mainsprmg of his conduci and render 
his actioQS intelligible. I shall do the same, bnt 
I feel that I must enter rather more fully into 
details, as it must be confessed that I am not so 
well known or appreciated as the genns “ man.” 

I.ant divided into sectiona which axe numbered 1 
to5. No. 1 constdtutes my “head,” and contains the 
gun-ootton, when I am prepared for aetion. My 
head is eonnected to my body by a bayonet joint 
and screws, so that when I am not wanted to be 
dangerons, but only to rem about for exeroise, it 
can be taken off, the gun-cotton chaige (which ia 
cased in tin) taken out, a 'wooden dummy chaige 
of the same weight inaerted, and my head re- 
placed. 

My nose and whiakers are the only means 
which I can be exploded, as I wiU ahow yon. My 
nose has eonnected to it a longish rod, at the end 
of which is a Sharp point. ThisiscaUedthc “striker. 
A spring arrangement exists in connection with my 
nose, soineUiing like tho spring of a gun lock, so 
that by puUing the nose, “ cocking” men call it, 
the spring is compresaed. In this position the 
point of the striker is a few inches from a 
detonating cap, which is suirounded by dry gun- 
cotton. The point of my nose and my whiskers 
aro so arranged that ihey act as tri^ers, so 












FiG. 5. Fig. S. 


tliat i£ I am struck on the nose or my whi^ezs atiian ercn v&en *re sbncV—& sort of muzzle the air is forced in from a high-pressure reserroir 
are puiled, the spring is leleased, the striker meeta' in lact. This is eonnected by n vire to our through a non-rcturn valve. 

the eap, ofl' goes the chaige, and theie is a tuis, and, as I wiu ez^ain lat» m, is arranged so Scetion 3 contains the anangements for preserr- 
blow-up. Of coorsc, if the gan-cotton chatge and that it ispolledotit aftra «eharetoareUedacsertam ing the ezact depth reqtiired under watei. I r^ret 
detonation are not inserted we are quite hdpless, distance sin^ bom. the spot vbeK ve vere fired. heiug uuabte to enter into dctails oq this point, as 
and, asa matter of fact, ve do not feel expicte on lam sony to liaae tocoiSeBsto b«i^«icha touchy each of us, as soon as he is put together, has to 
these occasioDS. There is one more point vhich chaiaeter, as I have aud, it is only vhen the promise nover to reveal this part of his oohstruc- 
I must dwell on while dealing with my or^ns, and exploave is in me, and tbmi I don’t knov vhat tion. Thia arrai^ement vas made vhen the Fnglish 
that is my s^ety wedge. You sce once ve get the I do. Grovemment hcrught the secret fcom Mr. White- 

explosive into our heads ve hecome so touchythat Sectioa No. 2 is the air chaaiter, and in this head. They (the Government) refased to bny it 
ve explode on the sl%htest provocation, hence ve dhamtigr ia stoved metive pov^ in the shape of outright, and so had to promise that this secret 
have to he piovided vith what is osdi^ a s^ety air eomprased to a pcessnie of a thouaand pounds should only be imparted to those who vere actually 
vedge. This is a vedge so arranged that it fita on tha aqaaie ineh. Ther e ia notbii^ much to required for the construction and vorking of the 
under tlie nose and vhiskers and prevents any explainalMot tiiisportion of my body, eseept that torpedo. At first, on board each ship onlyfivepef- 
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Bons knew tbe secret. The captam, gunnety ar 
toipedo lieuterumt, chief eugineer, engineer in 
ciuuge ol toipedoes, and toipedo arti£cer. Istelf 
the hnowledge has been moie extended, and quite 
rightly too, for 'we Whitebeads require a good 
dw of attention ; and familiarity vitii ali our 
needs and requirementa is essenti^ if we axe to 
do. vdL The section abaft the screv chambec 
coptains the eugines. These are Bcotha!iiood’s 
three - cylinder enginea vorking np to 60 horse- 
power, and driven by the compressed atoved 
away in section 2. The air from the air chamber 
passes by a pipe tbiongli the secret chamber, 
then throngh a reducing val?e, the objeci 
whieh is to reduce the pressore in the air chamber, 
to a snitable point to vork the engines. If the air 
vere admitted direct ve should hare a heary pres¬ 
sare on hrst starting, vhich vould gradu^y be 
reduced on the air beii^ expended, but by means 
of the redncing valve the air is admitted at a lover 
pressure than that at vhich it is forced into the air 
chamber, and sb ve have a uniform preagto» 
throughout the run. Betveen tiie air chamber aad 
reducing valve ia a stop valve connected vifch a 
tricer vhich emerges from my back, and by means 
of vhich the mr can be admitted to or cut oS from 
the engines. 

Section 5 is the buoyancy chamber; thero ia 
nothing in this but the screv shaft, and it is necea- 
sary in order to give flotative power. 

Bi my taU, vhich of courae is abaft this seetamt, 
are tvo rudders, oue yertical and one horincaiiai, 
and the screvs are abaft this again. The yerticai 
indder is aet to a eertain fixed small angle sufficient 
to counteract the deviation from the course cauaed 
by the screvs. This deviation is eSected by the 
spced at vhich ve may be goicg, being greater at 
low speeds ; hence you see the necessity for hsni^ 
constant pressure in thei^lindeisasgiventy there- 
ducingyalre. Thescievs are made ofsteel, thefote- 
mosi is on the screv shaft, vhile the second, vhich is 
close abaft it, is gcared up so as tomake.it revolTe in 


a direciaim qppoute to tbe former. By this means 
there m ttay littie dip, «nd vben 1 put ont all my 
I can ^ 80 knots an houi. Some of_my 
yo imgur tieRQiTMi can Bominafly go but I do not 
think tbey coidd man^e more than 20 knots on 
aerrice. Ainangaumita can be made by vhich, at 
tbe mid of tim nm, vattf ia admi tted to the buoy- 
anqy<d>amber,aiidlaiiik. 'nda iaafate vhich ve 
te^edoea ahn^ pGR^ to eacape, though ve do 
net being ecgdoded in a proper vay—it is 

vhat ve are made Ov, and ve limc npon it as the 
most giceioas «ndii^ a t(«pedo lan nave. As you 
viQ ftad oot, the foimer vas my bad luck once, for 
aahort Hme onfy, but Inddly 1 vas reseued before 
I had been dovn «siongh to get my constitu¬ 
tum aoioie d y dsniaged. 

Thseaietbreepmnts vludilmost erplain before 
I eommmice my namdy, the means 

tahmi to aiait tiie enginea, to poQ out the safety 
vedge, and to atop tiie cannea, repdace the safety 
ved^ and auik the torpedo if zequired. 

Bi bider iodothi^I mnst d^mbe vhat is caUed 
the eonntor. lUs ia placed on my tail just before 
the sctevB, and conaiatB of tvo amall vheels vith 
tiimr axes pierpendimlar to ihe horizonta! axis 
of tbe torpedo. One vhee! gerns into an end- 
lass sraev on the sivev-shaft, and the teeth 
are so arrai^ed timt fat every 40 yards (aay) 
I toavd, tbe vheel goes roimd mce, the other 
vheel is voiked a stod cm tbe first vheel, 
aicai^ed that evmy revolntion of titis £rst vheel 
rotates the sectmd thzongb ime tooth. There are 
tvo atnds <m the aecond vhed, one ot vhich works 
the ve^e srrangmnent, and the c4her the valve 
aa foUovs: A stiff lod passes from the 
vedge to the-ir^er in commonieation vith the 
sh^ valve, and a vire passes <m from thence to 
<me of Hhe atnda befme ^scribed. Tbe stop valve 
iiadf ia eo nnerf ed vith a apiii^ (also placed in the 
taO) by a vire, and this q^ng, before the torpedo 
is na^ ia comioessed. On ita iojsg released it 
polia on the vire, doees tiie stop vaiv^ (whieh of 


couTse stops the engine), and puahes in the safety 
vedge. Nov you vili ask, “ But hov is this dono 
when -the torpedo is far away and rurming ^ong 
underwater?” Well, I will teli you. Atri^er 
is kttached to ihe spiing in the tail, and is sb placed 
that vhen the second stud on the aecond vheel 
comes round, it presses against it, relealses the 
spring, and so stops the torpwo, &e. I dare say this 
is rather confusing, so I vili just snmroarisa it and 
try and make it clearer. Suppose the engines are 
started off by pulling the trigger. The screvs of 
eourse go round and the counter vheels revolve. The 
first stud so Works that it eommonera a steady puU 
on the vedge vire vhich lasts dutii^ tvo revolutiona 
of the first vheel, that ia vhile the torpedo vould 
be going 80 yards ; the vedge is then free of the 
nose, the torpedo becomes dsngerous, and the vire 
disongages itself from the studs. Meanvhile the 
second stud is placed the number of teeth from the 
tail trigger cotresponding to the distance vhich the 
torpedo isrequired to run. B'or'cxamp]e, say ve 
vant tb go ^ yards, then you vould move the 
second vheel until the stad is ten teeth above the 
tricer, so that by the Ume the vheel has revolved 
these ten teeth, the stud presses the tricer and 
stops the torpet. 

Tou tomomber I menUoned before tbat the 
torpedo could be sunk if required ; this is done by 
having an i^tional connection betveen the stop 
valve vire and a little valve in the bnoyancy cham- 
ber. If this is connected, then vhen the tail spring 
is released, the valve is also opened, vater ruahes 
in, the buoyancy is destroyed and the torpedo 
sinks. I think, nov that I have tnld all that is 
necessary for you to knov and understand about 
me, I can go on right away and teli you some 
of my adventnres, vhich I am sure vili intereat 
you. 

OABLE TRAWMAYS. 

' By J. BtrcKlTAii-SinTH. 

[Costinned frotnpagt 28.) 

Having in previoiis issues somewhat exhaustively 
described the construction and operation of the 
Clay-sfereet Hili cablc tranivay, ve vili nov pass on 
to more briefly consider the more recent lines in 
tho City of Ssn Francisco. 

Although aU endless cable tramways are fouhded 
upon the same general principle, yet no tvo lines 
appe^ to be eonstructed actually jike, and the modi- 
fications adopted in many cases do not seem to bo 
the resuit of experience. This lack of sinularity 
may be attributed to the patent epidemic or mania 
whieh has heset the development of the syatem, and 
_ _ . to the different interests fostered by the various con- 
si^Wkucting engiueers vho vere patenbccsa. 

The development or extension of cable trmnways 
in the far west of America vas at first, by no means 
rapid. The System vas established step by step, 
and under long and oareful testa as to efficiency, 
economy, safety, effeot upon other Street traffic, 
and upon tbe adjoining proppty, and it vas not 
until toe authoriUes and iuhabitants beoame satiafied 
upon the above points, that the system made much 
headway. Thns ve find that nearly 3^ years elapsed 
betveen the snccessful inauguration of the first 
caUe tramway up Clay-street HUI in August, 1873, 
and the openii^ of the nest c^le line, viz,, the 
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THE AHTOBIOGRAPHY OE A WiUXJS- 
ttt.aT) torpedo.— No. IEL 

As I have alieady mentioned, my natire place 
was Woolwich, and there my esrly days were sp^ 
Liie ali my w» I arrived veiy rapidly at matonty, 
and no time waa loat in pntting me thioi^h the nsiial 
ordeals to prpye my ^ity and the soundneea oi ny 
coBstitntioiL I wastlien drafted wifcli many ofmy le- 
lations totheBtoreinPortsmoutliDockyard toamni 
my tnm forsea. "Wliile reaidiag there I liad fdenty 
of time to lookaroundaod observe how things w«e 
done. At the time I speak of, a great many of the 
ofiioers undesinstruction hi ‘Whitehead toipede mnrk 
TTcre in the habit of ooming to the store and pnlliiig 
us to pieces—when I say us, I mean aome of us— 
and 1 uaedtobeedifiedand very often rauchamuaed 
by the remuks th^made, and the tremendous ave 
in vhich the nev-comers nsed to hold us. lammore 
conscions of this now on looking back, than. 1 waa at 
the time, as then 1 vas a yonng and untiied tOE- 
pedo, brand new, and fuU of spring and enesCT. 
Aboye ali 1 had been handled always by men. irho 
thoroughly nnderstood all the little Teaknesaes and 
foibles of otiT race, and I little knev how greata dif- 
ference it makes when we are comraitted to the eue 
of those who, thdn^ their wdl and eneigy may he 
of &ehesti.yethave not the intimate knowledge re- 
quired to tisat na as we shouid be tteated. 

The oQcer. in «dtarge of the. store at that time 
was a cbief engmeer named Melior, and he 
thoroughly nnderstood his husiness. He was qldte 
willing that his ahility sbould become known, and 
I have often been amnsed at the skilful way he 
trould lead the conversation round tosomeofthe 
delicate qaestions of toipedo cmistruction, ia order 
to be abis to imprcs upon the Hstener the amonnt 
of hia knowled^. You may be sure tha-e was 
always a considerable amount of eccitement amcmg 
ihetorpedoesin store asto when we wouldbesmitto 
sea and in what ships we shonld At the time I 
speak of, -few of oor ships had Whitehead toipedo^ 
and theii armament in this reapect was heing ra^dly 
extended, so that we did not ^Te to wait Teiylcaig 
in store. One day I OTerheard a ccmaoltnts^ 
hetween Mr. Melior and his assistante. It se^ed 
that eight 16-in. torpedoes, and four lAin. toipedoes, 
were required for H.M.S. Feamought, thAi £bg- 
ship of we ChanneLSquadron. I may as well s^ 
that, in writing my adrentures, I have tbought it 
wisct toadopt assamednamesfor the different^ps 
of whioh r have to speak and ol the officer» with 
wliom: 1 have come in cohtact. Some perhaps wiD 
recr^ise facts that actually occurred, and 1 am on- 
wiSiiig that it shonld be jhought thirt there «JinuM 
he any peisonality in any remarks I may have to 
make. 

1 had hemd of the Feamought hefore, and knew 
that she had the reputation of heing a smait «hl pi 
ihoogh it was said that her commander had no gtMh 
idea of the toipedo and gunnety husiness, boteon- 
sidered that the efficietK^ of a ship was measnred hy 
her smart and cleanly appeaiahce and the way h^ 
crew drilled doft. In fact her gunnery lientenant 
(she had no torpedo lieutenant) and chief miginem', 
had just completod a coiirse of Whitehead tespedo 
instmetion, and I had been stmek with the ene^ 
with whioh tiie gunnery lieutenant raastered the 
detmls of his work, and conseqnently I indulged in 
the hope of serving with him. Nor was I diaap- 
pointed, for Mr. Melior and his assistants ste^ied 
opposite me and marked me as one to go cm do:^. 

H.M.S. Fewnonght was a magniheent vess^ 
looked at as a vessm alone. As a nghting wini^hino 
she was not so efhcient. Sho had arrived at a 
certain age, and was of conise aomewhat h ehin d the 
times in consequence. Onr aecommodation waa not 
^ any means good, as the ship was not o rigmally 
intended to cany Whiteheads, and theretoe whai 
it was decided to add usto her amiament, the.beat 
anangem^ts that could be made under the eir- 
cumstances had to be eztemporised. 

Behold us, then, in our wooden cases carrled 
down to the jetiy ^ongside wHch H.M.Sl Fear- 
nought was lying. The ship it seemshad been 
ordered to sea suddeniy, so we poor toipedoea 
to be hundled on board as quiekly as possii^, and 
sent off with carriages and fittings whiiA ^d never 
been tried, to do our duty nnder the care ot 
yonng inerperienccd officers., Indeed I afterwaxds 
leamed that no one on hoard the ship had ev«r sem 
a AVhitehead torpedo fired from above wat», thi« 
item having by some means been neglected in ^ 
hurried course of instruction whioh ihe officei» had 
jastgonelhrough. However, to resume. XwaalyiDg 


<si the jetfy eomfistahly wi^ped np in my box 
ai^liatmiiiig with all my m^it to what mi^t go 
on, when I heaid two wmces speaking on the 
jet^. 

“ WeQ, 'Haod, sid a Tinee, whioh I found out 
afterwauls behn^ed to the commander of Fear- 
nooght (Jcdm Cursem); “wen,Hand, here are some 
nsire tiieae infenuii thii^ to be teken on board 
to Inmb^ np Ihe and give ns -something more 

tokeep clean.” 

“Yes, ro,” leqKmdedtheotherToice, whioh was 
the gornawy Hentmimii before mentioned, and whose 
name was Hai^ cmumoiily ealled Shorthand on 
acconnt his sise; “hereih^ aie, and Tm very 
^ad wefre got th^ at last. Hadn’t they hetter 
be htnsted on boaid f' 

“ W^ I snppoee Hiey mnst come, so hurry up, 
and them bmsted in!" 

“Ay^ aye, sir! What hands shaU I take to 

do»r 

“Whathandst WI^,ymm^n&eryinstrnctots, 

comae—and m^ne-room art^cer,” he added, as 
a sapteme afterfhoi^ht. 

1 heard n lan^ from (he grainery lieutenant at 
tiiis. He evidmitfywas nsed to the commandeik 

way. 

“WeD, sir,” said he, “ cwisideri^ that each tor¬ 
pedo v^hs ahont bOOlb.” (this was lather an ezag- 
gmatiott, hitt the emmnanider did not know any 
bettra-), “and that we have to sail in about half an 
boor, and the trepedoea have to be nnpacked and 
stnu^ down bdow, Tm a&aid ihree men won’t be 
s o flwaen t; IHimkleonlddoitwiUifoity, thou^.” 

“ Where do yon think I ean get forty men from 
fm yoni teapedoes, rirt” snad^ the commander. 
“Hmaie onlyBOOmen miboard the ship ; the 
moomig chafns. have to be got leady for slipping” 
(telis tshes about forty men, Ifound out), “andbe- 
pdea, as we are gohig to coM st Sjdthead this even- 
mg, I mnst have the qpper deck serubbed ready for 
it. Alm^ the vay ! You think evayhody on 
bosid the ship hsa nothing to do hut attend to your 
gnns and toipedoes. What we want them all for I 
doit’tknow, intimes oi peace. We aren’t going to 
^btanymcae,andwein%ht Jnrtas well leave them 
<a shoie.” 

‘‘ Yes, sud Hand, “ bnt as we.have to t^e 

'teuan, nu^ I have ihe gunneia to hoirt them ini" 

“ No, yon can’t! ” said the commander; and he 
tnmed round and stamped off 

Z heaid Hand g rinniiq» ont lond, if I may use the 
exfuesion, as he tumed away ; and presently he 
sang ont to some me 00 board; 

“ Jnst fen Ihe guzmm'to have thestrops forthese 
cases passed out Weli have the harnk here in a 
minute.” 

A Tcdce leplied, “ Aye, ay^ sir,” from the ship, 
and almcst immediat^ aftervmrds 1 heard a pipe, 
followed by a grnff voice singing on^ “ Gunners of 
both waiehes teli in! ” and a tew minutes after a 
shmt, shaip and the same vome, “In tor- 

pedoesl” 

Then we were pi^ed and the stiops (which, 
as evoybody knows, aie mmply lopes for 
puttang loond cases and things, so-that they 
cm leadily be hooked to the iaokles for 
hmsting in) placed round us, and soon I f elt 
the atgiaatiqn of swii^ing in the 'air, and 
thm alighting on teie i^per de^ Then 
onr cases irere qpmed, and we were en- 
eompassed hy iton vices ealled toags, and 
lowmed down iuto the faupe^ flat, where 
onr heads wme i»k«n o^ flUed their 
^m-ddton diales, and stowed away in the maga- 
ane, while the bodio, were ranged up in 
berUis in the tmpedo room. 

The torpedo fl^ that is the compartment appro- 
pdrted for toipedo woih, and more especially 
Whitehead toi p edo work, emteinstheairpomps for 
chai^ngns witei air; teiese emununicate by pipes 
with astemg lesetviBr cs|Bble of holitinj T edi at a 
pressnte of 2000 Ib. to ihe sqnm:e Inch. From this 
leaervcdr, pqite are kd to emveniest positione for 
dhaigii^ the toipedoes, sniteble valves and pressure 
gsngea of conise being atteihed. A working bench 
fmthepnrpom of making tiie neoesaary repairs to 
toipedoes, is also ^aced in the fla^ and trolliea for 
cmveyii^ ns fnan.tem tinpedo-zoom out nnder 
^ haidnray are also piovided. We were under 
tiie ehaige ctf an engineer miH engine-room arti- 
ficeis as hmg as we renmined in this flat, and 
tii^ were wapmsible ttiat we were properly looked 
after and in wmfcii^ order. As sjon, however, 
as we were tekm on de^ ftm eiercUe or aetion, 
we paned into the diazge of the torpedo lieutenant 


and his stafl', or if there was no toipedo lieuteoant 
(as in onr case) to the gunnery lieutenant. 

I must pass over the next few days, during which 
the ship went to Spithead, got in her coal and 
powder, and with the Portamonth division of the 
Channd Squadron, goined the rest of the fleet at 
Portland. Here we remained some time, the ercws 
heing exercised in all sorts of drills, gun, rifle, 
and cutiass drills, exercise aloft, landing parties, 
musketry instruction, &c. 

The first genera! quarter-day on board, it waa de- 
termined to make a tiial of the Whitehead torpedoes. 
For the Information of those who may not be np in 
nautica! af&irs, I must state that on general quarter- 
days, the ship is suppused to be put in the same 
state asshe would be if actually going into aetion, 
andall the circumstancea of a ic^ aetion are sup- 
posed to be as nearly as poesible, imitated. I say 
supposed, hecanseiu ve^ few ships ia this arrange- 
ment carried ont in its entirety. A sort of a drUl is 
gone tJnongh, the guns are worked, &c., but as foi 
ofBceis pntting ihemselves in the same position as 
they would have to do in the real husiness, passing 
the orders down, and ^uming a real enemy, I am 
sorry to say it is very seldom done. 

However, the performance is gone throu^ more 
or loss coirectly. In this instance I wiU confine 
myself particulariy to our own work. We were 
apprised of what was going on by the engineer and 
his assistants ooming in aimnt eight o’clock in the 
morning, and taking out anothet torpedo and myself. 
Zt seems that we two had been sclected for exercise, 
and were to make our (kbut that day. So we 
were wheeled out into the flat, and the engineer 
proceeded to look ns over, and see that we were all 
light. Our taiis were gauged to see if they were 
perfectly horizontal and vertical, and onr heads 
which had been previously fiUed with a wooden 
chaige instead of with gim-cotton, were pnt on; 
Then the air pipra were conneoted, and we were 
filled with air compressed to about 300 Ib. to the 
square inch. 

After this the connter was adjusted for a short 
run. The air was admitted to the eugines, and we 
were allowed to run our screws to see that the 
stoppii^ gear, safety wedge, &o., all worked cor- 
rectly. I mnst say I was very nervous about this 
preliininary canter as it were, for, thongh I knew I 
was in good condition, yet I was afraid that inex- 
petienced men like these m^it make some mistake, 
and so spoil my running. However, eveiything 
was managed satisfactorily, though they were some- 
what siower than I had be^ accustomed to, and I 
was rather atraid they were going to foiget one or 
two things. 

We were ready at last, and soon afterwards I 
heard the bugle sounding “ For exercise, aetion,” 
which means that everything ia to be got ready 
for aetion, but the guns are not to he loaded. 
Then there was a rush of many f eet, and apparently 
endless conf uaion, though I must say I did not hear 
a Word spoken, and in three minutes there was 
perfect silence. The guns were all cleared away. 



the men stood silently round them and awaited 
fuither orders. I said perfect silence, hnt this was- 
not quite the case, because we could not get quite 
so quiekly into onr carriages, as that is a per- 
fonnance not to be raced over with ddicate weapons 
such as we are. 1 have not desciibed onr carriages 
yet, and I must pause in my story to explain them. 
The carriages used with ns in this ship weie ealled 
undetlip carriages, and are ahowh in the accom- 
panying sketeh, Fig. 9. 

The upper paxt was of the shape shown; that is, 
open at the top from about h^-way out. This 
part was of rather greater diameter th^ the tor¬ 
pedoes, and had guides to take our upper and 
lower body and taU fins, and also the side fins. A 
door at (5 opened to admil the torpedo from the 
rear, and to this door was attached an impulse tube. 
Inside of this tube there was a telcscopic piston, to 
the rear of which air could be admitted. This air 
was supplied from a reservoir of air tubes under the 
upper part of the carris^o D D, and on its way 
paraed Ihrough a stop valve 0 and a valve connected 
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witt the handle B, whioh also worked astop lialf-mjr 
^ong the tube to prerent the torpedo trooi slii^ng 
out Now observe tbe action. The torpedo being 
pushed in f rom the rear till its side fin came in eoniact 
with the stop, the door is closed and secured. 
carriage is then run out to its proper pomUoD, in 
which the fore part of the tube with tte torpedo in 
it projects 3 ft. or4 ft. orer the Ehip's mde. Itis 
then trained for the object. At the ordes “ staod 
by” the stop valve C is opened, and the air is the) 
only kept froni the impuise tube by tiie valre 
attached to the handle. On this handle b^g 
tumed, the stop Holding the torpedo is witbdrawn, 
and at the same time air being admitted to the im¬ 
pulse tube, the telescopie rod flies oiit, pushmg the 
torpedo in front of it. As the tsil of the h»- 
pedo leaches the open part of the tube it go^ 
and the nose goes down, the impetus giren pottii^ 
it into the water at an angle of about 13 Ihis 
method of firing has since been improv^ npon, aa 
I will teli you whenwe come to it. 

Now I can continuo my story. 

The admiral in command of the squadron was a 
greatswell, thinking a deal of eating and drinking 
and fashionable acquaintances. At the same tiine 
he was a good sailor, and possessed a great smonnt 
of tact. He, in common with most of the oth» 
ofliccrs, knew very little about Whitehead tcapedoes, 
and what he did know was ohtained from the tor¬ 
pedo staff of the ‘Vemon. Now the captam of the 
Vernos at that time was a reiy enthusiasiic mao. 
A man thoroughly up in his work, and knowing 
as welt or better tban any one, ihe good and bsd 
peints of torpodoes generally, though he nerer 
admitted to outsiders that torj^oes had bad poinia. 
By his account they could do alinost anything bot 
talk. I hare heard say that he carried his enthudssm 
too far, inasmuch that he concealed thin^ that want 
wrong, from the offlcera undeigoit^ instoicttmi, and 
thus they lost the benefit of some valualde ex- 
perience. There is no doubt of the fact, ttiat seemg 
mistakes made, ia the best way to aroid them in ihe 
future, and if thoae officere vmder instraction had 
seen that auch mistakes could be made 'by pecgile 
sldlled in the use of torpedoes, they wonld be 
nsturally rery csreful themselr^. The admiral, 
Sir Shoreham Peerless, had then been Uioton^ilj 
impi^nated witb ideas about our good yrnlitie», 
and was convinecd that we could do almost anything. 
T hia was fortunate for us, of course, beoanae it in- 
creased our importance. Xf we went ali r^it, it was 
a case of “I told you so,” and if we did not, it was 
the fault of those who had chaige «rf us. Votynice 
for us, hut rery hard luck for those wbo had to 
manageus. We are allbutperfect, thonghlsayso 
myself, bnt we require rery careful management 
indeed, andshould bave people thorougbty timned 
to look after us, for it cannot be ezpednd titat 
they should hecome thoroughly a« fmi in sntdi a 
delicate machine duting the period in. wbidi they 
are going through a course. Sir Shoreham was 
naturaUy anxlous to see the performances of these 
wondeiful weapons, so after the crew had beon 
a little time at general quarters, he said to the flag 
captain (Captam Tarr), “ TU goaway in the cott^, 
Tarr, and you let them lirc a Whitdread tor¬ 
pedo so that it will pass about 10 ft. under her.” 

“ Very good, sir,” responded the captain, who 
forthwith anier^__tho first cutter tobe manned and 
sent for the gunnery lieutenant. 

“Hand,” he said when the latter came npfrom 
themain deck where he had been dcilling, “tiie 
admii^ is goingaway in the cutter and waniayonto 
fire a Whitehead torpedo so as to pass 10 ft. tmdcff 
him.” 

“Aye, aye, sir,” said the gunnery tientenant, 
who then came down to the main deck and gare 
the necessary orders. He had hefore seen that we 
were charged with air to 800 Ib. pressure, that ihe 
impulse acted properly, and that as far as posaible 
everything was all right. The depth was now re- 
gulated to 10 ft., and on looking out <rf thepwtto 
see the direotion the admiral had tafcen, we foond 
him a little abaft the beam and about 800 yards ofifi 

“ Bless my soul,” murmured Hand, “bedoesn’t 
expeot us to hit him there, surely!” 

I must say I shared his apprehenaiona, and was 
very much afraid I should 5i^ace mys^ in my 
first sea run. If I had known then whai I know 
now, I should have been stili more apprebenaiTe, as 
enparience has ahown me that about 300 yaids is 
the great^t distance we can traverse witb eertainty 
in a straight line. But I was young ttten, mid 
strong in my pride, and on this occaaion, thon^ I 
knew from the little experience I had bad on 


teips, &C., tbat it was a baed taak, yet I boped 1 
might be aUe to do ik So the counter was set to 
twenty teeth, the safety pin taken oot and tbe order 
“ R tarid by*’ ^ven. I Mt a norroos shudder pass 
down my bai^ as I beaid the verds spoken, and 
the whis of the air eaeaping through s small leak 
in tiie valre, did not tcmd to reassure me and made 
the «rtugJnow semn more awfnl stilL I knew that 
in a very few seccmds I «bonM be ;^oughiQg niy 
way and^ the "tilf gnrPaep of tbe ocean. Another 
mommit and it carae—“Kre”» tbe order. 

I feel the stop withdrawn, and almost iinme- 
diately ^perience a pnsh from behind. I start u 
n^ fM wigg A, «nil in an instant later sprlng • into full 
enetgy, fortiie tdgger is canght bythe tripper as I 
flm puahed Wst it. l%e cranmnnrcation valve is 
opened, «"ti f am wliiding ronnd my screws at a 
tffrrifin pa^ ID aiT. Then X jiuxq) fpom my oar- 
riage headlong into tire sea, a dive of 15 ft. But 
«1«« fca n^b^b-fiown bope ! My chanees of gouig 
«fa Mgh t were mined at «race, and by no fault of 
minn Yoa n ftiyifi Tnhar I menftoned that in the top 
and boftom of the carriage, were guides for my fins. 
As 1 h^ to be pushed in abrag these guides it 

was necessarytbattbereshonldbeaecrtainamount 

play between tiiese geides and my fins. Conse- 
qnenUy wh^I was poshed along tbe tube by tbe 
fnutmid g<ni^ ont quite fur, I found 
n^s^ defiected a little to Use lefk Hot much, but 
bHII , instead of enteiing tbe wat^ pointing in the 
directum in wbieh I was to go, I was in^ned a trifle to 
ttieleft. Tbenasldivedinbead&^thewatergave 
bnii a blow, sending rae stili more to the 
Itft, 80 that wlran 1 got frizfy away under water I 
was really defiected aboni 15 deg. from my proper 
Une. I felt thia one-rided How, and ^cw 1 
was grang wwrag, though of oonrse I could not teli 
exacUy my directura under water, but there 
was no belp fcw it, and I conld only hope that 
iMithmp wonld get in the way tali 1 had run my 
800 yarda. Alae < no snch lod^ awaited me. 

I gone abont 000 yards, and was stili rushing 
ahu^ at the rate of 17 knots an bom, wben I saw a 
dait - masa snddenly .qqiear in ftirat of me. A 
more ««H Ukm was a ct^b ; the pistol was 
hndcmi. aftw acUng, my bead was vioiently tom 
from my body, and a leak was made ih the air 
^mmber. I knew no more infil I found myself 
lying at ihe bottom of PorUand Harbour, being 
mHially examined 1^ all tbe 0«b in the neighbour- 
bood. As bmg is I pr o acrv c my shape enhre and 
am moving along, ihe fish don’t nohce me nsuch, as 
tb^ thiwb I mn one of theinselves, bnt now they 
conld not make me onk. They were, I must say, 
most pryii^ and inqMctinratt, enniag and smellmg 
abont me, and the latg» fish even going eo far as 
to »gnd t^ little ones in tfaroi^i crack that was 
madn in ihe air chambm;, and inio &e engine-ioom, 
to see what 1 was made of. Luckily the secret 
ehamb» was intac^ and th^ coiildn’t get in there. 

MeanwhSe everybo^ on board Uie ship was 
anvioiwJy Inohing ont to eae the torpedo nm. The 
mr, yon know, altw'doing its work in the engines, 
escapes throo^ the screw shaf^ which is hollow, 
and of cootBe liaes to the aurfaro. Consequently 
the coorae cd s torpedo can be traced by the air 
bnbUes it laves li^ind it. It was soon seen where 
I ,'nnist come to grie^ and boats were instantly 
manned and gent to fay and me itp. The 

admTTal bad K ftam afandnm m tho CUttCT with 

bia a jma fcfided, and a pTood expressiou on his face 
wbieh semned to say pliunfy, “Look at me; Tm in 
command <d this gJimdid «gnadmn, and ifyou wait 
aseetrad, yoa’ll8eea munificent iotpedo come ri^t 
raidcw tte boatis bottom, fired frommy flagship.” 
He saw me fired, and, it being a c&lm day, traced 
the air bnbUes. As soira as he saw what was going 
to happnn, he radeted the men to give way, and 
mado fw the White King, the sbip which I had 
runmed, arriving thoe to find my head floating 
abont, th««igb my bo^, as yon know, was down in 
dcptlts* 

The nexi ^ht was Uie gallani admiral and the ro id- 
«hipinan the bost trying to catoh hold cd my un- 
hrrtiritito bead. This was no easy task, as the 
baoyancy was so little that my nose was only just 
aboTO rmter, and on the di^teat ioucb it disap- 
peaied. Howevec, it was at last secured and the 

ganantad mnal, paiitiiw andpRi^aringgt RVRTypore, 

retnmed on boa^ with his prise, whirii was hoisted 
in in farhmqih. Sivms were immediately sent down 
after me, andas the place whoe I sankhad been at 
once bnc^ed, I was soon incked np. Pm thankfnl 
to say *b«i-. some of the little fisb^ that had been 
■tmmimng my interior, paid the penalty for their 
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curiosity, for when I was picked up they got so 
eonfused iiey could not find tbe way out, and so 
were brought up with me. 

Of course there was a great “ to do” about the 
failure of the new weapon, and the gunnery lieu¬ 
tenant was cross-examined as to it aU. Howevet, 
neither he nor any bna else could give an explana- 
tion of the matter, and the private opinion ot 
every one, by no means privately expnssed, waa 
that the gunnery lieutenant was an idiot, and knew 
uothii^ about it. When the matter was reported 
to the Admirally, and forwarded by them to 
the Vemon, the latter fully indorsed this idea, and 
accordingly the next time the ship went to Ports- 
mouth all the torpedo authorities, came on board to 
show how it was to be done. 

(Moanwbile I had to be sent to Woolwieh for re- 
pair, and after being away about two months, duly 
retumed on board, ready for duty again.) 

The torpedo authorities having made their pre- 
parations, looking at poor Hand the while as much 
as to say, “ Tou’re a pretty fellow not to be able to 
do this yoursdf!” prooeeded to fire atorpedo. 

Alas, sad to relate! the first torpedo defiected 
20deg. firom the diroction it should have followed. 
They were dunibfoundered, and had nothing to say. 
A second and a third triai followed with very much 
the same resuit. There was nothing for it but to 
confess tbemselves quite in the dark as to the cause, 
and to hestir theinselves and try and find it out. 
Hand, as you may imagine, wastriaraphant, though 
he took care not to show his feelin^ onthesubject, 
and appeared to be simply studying the matter 
olosely. In the course c5 his serutiny he noticed 
that, as the torpedoes were pushed home, there was 
the play which I have alre^y mentioned, and he 
suggested this as the true reason of the defiection. 
However, even then the authorities would not 
accept the explanation, saying that in H.M.S. 
Khedive, which had been arm^ with Whitehead 
torpedoes just hefore, the earriages and torpedoes 
were simOar in every respcct to ours. The diop of 
the torpedo from the carriage into the water was 
much the same, and the present difflculty had 
never ooourred there. No, it must be the fault of 
the otficer in chaige of the torpedoes somehow; 
they didn’t quite know how, but the others had 
gone straight and these had gone wrong, so the 
fault must lie with those who had charge of the 
business. Furtier inquiry into the matter, how¬ 
ever, showed that torpedoes had only been fired 
from the Khedive while sho was under way, and as 
soon as he found out this, Hand imniediatdy went 
to the eaptsdn and told him of it. Captam Tarr 
was t^ite willing to baek his gunnery lieutenant 
up in every way. He waa not a soientific 
Tnnn himself, and much preferred seeing hia men 
driliing aloft, to exercising with guns and torpedoes, 
but at the same time he liked to understand the 
theory of everything in the ship, and if anything 
did go wroi^ he uaed to foUow it up ontil finally he 
got the wrong-doer into a comer. When he did 
get hold of the culprit he seldom punishedhim; it 
was quite sufficient that the matter had been traced 
horae. It waa wonderful how this answered. Every 
one knew that if they did wrong they were safe to 
be bowled out, and as most of tbe wrong-doiog in 
the Service occurs from caielessness, they becsme 
careful. Of course mischief deliberately done was 
heavily punishe^ but it is ve^ raraly that a case of 
this occnrs. In the present instance the torpedoes 
had gone wrong, and as far as Captain Tarr could 
make out, it was indirectly the fault of the gunnery 
lieutenant. Consequently he had shown him that he 
was not pleased, and as up to this time Hand and 
he had got on very well together, the latter was ve^ 
much distressed at having our erratio wanderinga iaid 
at hia doOr. I^en he had told the captain of the 
new discovery that he hadmadeabout the Khedive 
and torpedoes, the latter did not seem to see the 
matter in the same light as himself. “ I can’t see 
what differenoe it makes, the ship being under way 
or not,” he said; “you have eiactly the same 
conditions as if you were at anchor, eicept that 
when the ship is under way, the torpedo is defiected 
aft in consequenee of the head getting into the water 
hefore the taih the whole lor^o having of course 
a lateral velocity equal to that at which the ship is 
passing through the watm.” 

^‘Well, sir,” responded Hand, “Ilookatit in 
this way. If the ship is at anchor, the torpedo on 
leaving its tube may be inclined at a small angle on 
either side of the true direction, that is, it enters 
the water partly sideways. As soon as ever the 
nose touches the water a further defiection and a 
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coDsideiably gieater ona iakes piaee, aad tba 
tor^o conaeqneot^ goes off a good deal eme 
way or the other. Now witi tie ship under way, 
the torpedo stiikee the water, md in tiim recaTee 
fiom the water a heavy blow on the aide of the 
h{^. Thia blowis sufficient to defiect the weapem 
ahout 14 deg. for every knot of speed. Sn^^iose 
the ship to be going ten tnots, the tOTpedo wouU 
be defleeted from its courae about 15 d^, more at 
iess. Now.imagine the torpedo to have gone oot 
of the tube inelined at a sm^l angie, the moment it 
tduches the water it leceives thU blow, and is de- 
fiected at once its 15 d^. So in this case the ecror 
would nerer be more than that due to slight de- 
flection on leaving the tube.” 

“ there seenis something in that; but vhffiL 

1 see it Til beliere it. I must aay Iha not quite 
dear as io why the diSerence should be so great ia 
the two cases,” said Captaiu Tarr. 

‘ ‘ Well, sir, the proof of the pudding is ia &e 
eating,” said Hand; “ we are goiug out to target 
practice to-moirow, and we can «isily tiy ihem 
while the ship is under way.” 

“Very weOl,” repliod the caplain, “yoa a 
couple ready and we’Il fire them after w©’tc done 
^e other finhg. I must say Pd like to confonod 
these.Yemoh fellows, thon^ at the samo time Fm 
only half a belierer in it.” 

‘‘Allright, sir,” answeredHand, “IdcKrtwaat 
you_toheliove anything till yon see it, bati hope 
tb-morrow will show th^ Fm right.” And awayhe 
went to get things ready. 


PRIVATE BiLL LEGISLATioiT. 

CojSTUiuiNO oui desciiption of the j^jecia for 
the ehaning session, the Glyn Valley Tramway Omo- 
pany 'propose sundiy deriations and extensione of 
their ondertaking which traverses the valley <d the 
River Ceiiiog, in Dmabighshire, and is more of tiie 
character of a th^ a tr^way in^the genetal 

acceptiott ofihe terni, iuasmuchasit is&>r themosi 
part constructed, or to be eonstructed, throi^h 
proper^ acqnired for the purpose, and it is {« 1 - 
posed to WOTk both the existing and proposed tnun- 
vays by locomotives 01 . carriages moved 1^ steam 
or other.mechanical or motive power, snbje^ to ^ 
regolations of the Board of Trade. The proposed 
TOTks are four ih number, and consist of, a 

de^tion 124 chains in lengih of the fl visting Una 
near Pontdcuy wem, by which two sharp curves ace 
avoided; second, a smnla-r deviation, aeven cbitine 
lohg, near New liin, Idausmntf&aid; third, a biaiuffi, 
about mQes in ieugth from &e existing Une 
at the mt-named point, to be canied up the 
vaQey of the Oeiriog to the villae of Tregcaiiog, 
the ruling gradient being 1 in 42; fourtii, a Bna, 
about 1| miles long, which commences hy a junefioa 
with a lue anthoriaed in 1870, at a point about thre»- 
quarters of a mile west of the viadnet canying the 
Shrewshury and Chester Bailway ovw the Rivec 
Ceiiiog. at Chirk; it theu procet in an easteily 
direction along that side of the river for a qnarter 
of a mile, and then tums to the north, and is c»iied 
for about a mile painilerto the before-mentioned 
railway to Blackpark Whaif, at which point the 
Blackpark Colli^y branch meets the Shrcqehiie 
Union Canal. There are curvea upon tbiii line of 
four chmns radius, and these to a great ext^t wOl 
define the nature of the tr^c over these tramways, 
which will probahly consist for the most part of 
coal brought from coliieries with which U will 
communicate. 

It is proposed tq dissolve and reincorpocate tiw 
Biimingham Tramways and Omnibus Ccnnpaay and 
to apply for powers to construet a number of nev 
lines, 'amoDg which the prinedpal are, No 1, a Ima, 
about 2^ miles in lengtb, commeninng hy a jnnc^cm 
with the lines of the old company at the junctHm cd 
Snow Hili with Summer-lane. It is then carried 
in a nortberly direction along the latter thoroug^ 
fare and Alma-street, thence along Yictoria-road in 
an easterly direction, then, again tuming to the 
north, it traverses Bevington-road, Aston Pai^ to 
Trinity-road, along which it is cartied in a west^^ 
direction to a junction with the authorised lina of 
the Birmingham and District Tramway Company at 
Bedefield-road. No. 2 is a line, about tiu:ec.qiiartex8: 
of a mile iong, commencing at a point in Hockley 
Hili near its junction with Guest-street; thani-a ft 
is carried along the latter Street, Alma-stzeet, Yilla 
and Geoige-streets, terminatieg by a junction with 
the old company’s line in LwaeUs-road. Na 3, 
about a mile in length, commences by a joiiction 
with the sarae company’a existing line in BohoBOB; 


it tiian traverses Siffio, EMyhead, and Crocketfs- 
loads, and tominates at &e comp8uy’8 depdt at 
New Tima- No. 4 is 3 conneeting line traversing 
Yilla-iaad brtwem the hsi-d^ctibed line at a point 
OD Soho Tfill and the c<napany’s depdt at Lozolls- 
road. Na 5, about a mile in lengtii, commences 
in the Bristed Sgh-road near tim old company’s 
dqiOt at Bommehtook, and ia then carried along that 
Toad in a soatb-w^ter^ direction throi^h Selly 
Oak, and tominateB with a lot^ near the Weoley 
PaA-road. l%eie are also aevmnl jimction lines in 
tite n^Uxniihood of 8dho ITill and Hamslead- 
load. AU of tiie Unes are to be partly single and 
par^donUe, aza to be (dthe 3ft. Cin. gauge, and 
arejncqiosed to be woAed by steam, animed, or 
otbw power, bnt vdiielea soUed for lailways are 
ntrt to be mniqiicm thmn. 

'Witiitiietfi^^ltioa ttftiicse r^atingto subways 
.alreadydeactfli^ tiie plaiiB lelatii^ to the metro- 
I polia depooted under the head ei misceilaneous, 

I are few in number, and aince the date fixed for the 
' ‘ Pn.VIisTnmlMy mon^ depotil^ aome have been with- 
drawn. The Toww Bndge, piomoted by the City 
Ccopoiation, wiU piobably d^and the most atten- 
tion ini^riffiment, being, as it is, the outcome of a 
iqswifll reemmnendatim oi an inUnential committee, 
idio lejected both tte sihemes for a bridge and 
sdbi^y liToo^t h^me ttem lart session. The site 
of bndge is «itu»*» between a p oint. in the Mid- 

dleanriver waUSOft. w^of Irongate Staira, and 
a mmi1»m p<nnt m the Snney ride 150 ft. west of 
SMs hiydewn Stairs. The bridge will be 880 ft. in 
Iaagtb,dividedintoibreeBpahs bypiersdOft. wide ; 
H k proposed that the centoe span shall be 200 ft. 
wide and be fonned ia two leaves, tuming at the piers 
rqxmhoriaontalinvota. IVhenxequired these leaves 
CMild he irised into an ahnratt vettical position, to 
allow sh^^ng to paas, by means of machinery 
acfai at ed fron an u^car girto, fixed between the 
pien at auch a level, as to give a Imadway of 125 fh 
abovelVinityhi^ water. Theaidespanswill beeach 
SOOfL wide, midtiie headwaybenesth them willbe 
89 ft. nie widlh of the bridge between the parapets 
wiQ be 50 ft., rilowing 36 ft. for roadway and 7 ft. 
on eaiffi ride for fbotpatha. The nortbern ap- 
pioach, about a qnaitm cf a mile long, commences 
in&ellinorieB ata print abont 5S ft eastof tiie 
hoosa nnmbered 91 at the comer of the Circus. 
The aontiiem^pioaeb, aboirtSOO yards long, com- 
mmtcesinTo(d^.riit«ri>st apoint 75 yards west of 
Short-stee^ 

The Metrc^riitan Board of Works, one of the de- 
foated parties, have not made airy effort to proceed 
with tbb w<^, which the before-mention^ com¬ 
mittee lecommiended to thrir espedal consideration, 
and whirii erauisted of a snhway near Limehouse, 
wi&loi^i^proaeltes mboth sides of the river, the 
coathrirgestimated at about two millions ; but they 
{«^oae to revive the fony ariieme, introduced and 
ahandoned Iqr them lart session, for the improve- 
mesit oi the commnmcation across the river at 
Gteenwhdi and Wbriwich. At tiie latter place the 
pKolitocms forming the pdnts of departure and ar- 
rival of tiie feny hoais, which wih be on a system 
em b od y ing ali tiie latest improvements in such 
stmetines, will be ritnate 80 ysr^ from tbe 
bank on ritber side; the landing place on the 
niwth ride will commeo ce at a point 110 yards 
west of the jnnrtion cd Stanley-road and High- 
streetjNorthWoohrich.and will terminate ITOya^s 
west of the sune print; that on tiie south side 
willbe near Nile-stiert, Woolwich, at & junction 
with ffi^t^faeet. At Gieenwlch tbe pontoon on 
the sonth ride will occni^ the rite that now 
farioi^ng to the Cbeenwich Fies Company ; on the 
opposite side tihe pontoon will be 50 yards from the 
bank, mtd thelaimiDg jdace wOl be ai a point 110 
yards east td JohnB(«’s drawdoi^ The Board pro¬ 
pose to tahe power to lay down chains across the 
river for eimtrcdlnig and gniding the ferry boats. 
Hiis is a most impeatant ptovirion, as it is during 
io^ that the chirf difficol^ and danger arise with 
the laeseni meam of granmiinicatio n across the 
rivor at these two qiots. The other proposed work 
of the Board is the foimatiqp of a new stieet about 
three-quarters cd a mile in lengtii from the junction 
ot CSc&enweQ-ioad with Gray^s Inn-road to John- 
sbeet-ioad, st a print 30 ysrds north-west of the 
junction (d Myddlebm-pla^ fberewith; this will 
mneh improve tiie en mmimi ratinn between Islington 
and the soutii-west, which at pr^ent ia rather cir- 
cuitoiis. 

Ihe Corpeaation of Sontham^os are seeking to 
aupidemem thrir jwes^t water snpply, which is 
not aUe to ke^ pace with the increase of popula- 


tion, hy sinking a weU into the chalfc and erecting 
a pumping station at a point close to the London 
and South-Westem Bailway ahout four miles sonth 
of Winchester Station j in conneetion there will he : 
(1) Tanks, filtering, andsoftening wbrfcs ; (2) a line 
of pipes ahout if miles long, leading to the (S) 
Works, which is a Service reservoir situate at Otter- 
boorae Hili Common ; (4) a line of pipes, a little 
more than four miles long, oonpecting the said 
reservoir with the existing maius of the Corporation 
at the junction of tho Mansbridge-road with the 
Winchester and Southaiiipton-road; (5) a siding 
100 yards long, connecting the London and South- 
Westem line with the works at the pumping 
station; and ( 6 ) a road, 30 chains long, from 3 point 
on the Winchester and Sonthampton-road before 
mentioned 280 yards north of Pole-lane, giving 
I an access by load to the station. 

The promoters of the Manchester Ship Canal 
have abundantly proved their possession of a large 
amount of pliu^, and undeterred by repeated re¬ 
verses are now making fuxther efforts, which, 
if the peouliar advant^e provetbially attachiig 
to a third attempt holds good in their case, ought to 
be rewarded by complete success. This session, 
with lin dimin iaticd confidence, they again present 
their important undertaking for the consideration 
of Paxliament, but having leamed some useful 
lessons during their oft-repeated contests, they 
have to some extent adopted the suggestions put 
forward by their opponents as being the proper 
mode of dealing with some poriions of the scheme, 
and have so raodified the details of the works that 
th^ hope to defy critioism on the more important 
points. 

It is an open seoret that the great divergence of 
opinion as to the injurious offecte whiclr might arise 
from the theu proposed training walls and dredging 
works ia the estuary of the Mersey, which formed 
an ^sential part of the scheme in the last two 
sessions, datorrad the oommittees from taking upon 
themselves the responsibility which oould be thrown 
upon them, should they have sanctioned the 
measure. This session these parts of the scheme 
have been altogether dispensed with, and it is hoped 
that thereby aU serious opposition will he avoideil. 

The prindpal works now consist of a ship canal, 
and nndertakings oonnected with it, such as dock ao- 
eommodation at Manchester, Salford, Warrington, 
and Runcom, and tho diversiori of the five existing 
raiiways, which interfere «ith the course of the 
canal. The cana! willbe aboutSS miles long, hav¬ 
ing as a role a bottom widtii of 120 ft., and a 
minimum depth oc 26 ft., atrd where the sides are 
formed with alopes their inolination will be 1 j to 1 ; 
they wiU be carried np to a length of 7 ft. above 
the highest water level, and will be faoed with stone. 
The canal commences on the south foreshore of the 
Mersey at a point nearly opposite to Garslon Docks, 
about 10 chains east of Eastham Feny S^e; thence 
it is carried along the foreshore to Pool !^11 Crook, 
where it enters the land and continues therein 
to EUesmere Port. In front of this it is again con¬ 
structed on the foreshore for a length of about a 
mUe; thence it is cartied inland to the Eiver Gowy, 
which it crosses at a point about half a mile south 
of Stanlow Point, With the exception of a length of 
about a mile, the foreshore is again occupied, and 
tbe canal is carried through Fiodsham Marshes to 
the River Weaver ; here its general easterly course 
is changed on a curve of about a mile radius tu the 
north, and the estuary of that river ie crossed at a 
point about 10 chains west of the junction of its 
low-water channel with that of the Mersey. At 
Weston Point the foreshore is again approached and 
closely followed, with curves of a minimum radius 
of half a mile, through the southem opening of the 
London and North-Western Railway bridge, past 
Runcom to Old Quay, from which last point to 
the Western end of the racecourse at Old Trafford, 
the ^urse of the canal is praciically identical with 
thalrof last year. It passes through Latchford and 
ThelwaU, thus avoiding any great interference with 
that portion of the Upper Mersey lying between 
Warburtou and Runcom, which, it has been con- 
teiided, is of so much importance as giving a ready 
outlet for the flood water- Eastward of the lace- 
coutse the canal is carried forward about three- 
quarters of a mile to its termination at a point 
where the River Lrweil is crossed by the Old Traf- 
ford-road. For a distance of about five furlongs, 
from the oommencement to the first series of loeks, 
a channel will be formed with a depth at low water 
of 20 fk, oommunieating with the deep water in the 
Eastham Channel. The first loeks have a lift- of 



rv-», . I flailv in tho wate. Thay are «^ed Uie oyerlip iug it into the oarriage, &c. The proper way of 

THE AtrTOBIOGRAPHY OF A WHITE- Uie aj„ng«n^t ia shown in Fig. 10. pntting these toDgg on isto slide them into their 

HEAD TORPEDO.—Ho. TY. Thegnidea for.snppor&ig th* ade fina extend place pastthe side fina, and then tum^em round a 

WiTTT.v ali this waa going onon Ixjard the ahip, j^htaloi^ to G, craiseqnaiUy, as theee side fias are Utile, so that should thore be a slip, the hns wouia 

I was away at Woolwioh being repaired, bnton my j^the centzeirffhe toqiedo, if the cspiage is laid , 

relorn, one ofmyfdlow U^edoes toldmeaU^ont j^aianstal the torpedo wiD fdl iorizontally. A jl 

it,-and I include his story in my adventores as it is jigh t d^neasion is gmaally given though, to A 

really the sequel to my mishap. _ raiableit to get iis d^ih, ft» ivere ii to MI flat Fva.lSW 

The day aftor that on whioh the oonvereaiion re- «MimJ nng tliHgiirfseBfaefore, ot ff 

lated in tho last number took pJace the jsc^Msed {natoait of, grvmg onderirate. - ■£, j , _ 

tria! was made, and aure enough it tnrned ont vray TuTminAing tiHpedoes, as well as in many olher / //"** If 7\ 

jnuch sa Lieutenant Hand had predioted. The of vital impcstance to both branches of J aM ,__A® \ 

foUowing Table gives the results of three runa: g^yjee, anthoriite at hc^ woidd-do well to 1 Tl ' ) 

—-^--- co^ fnan oUi« natione, jnst aa foraign ooantries c \ \ \\ W 

nt Distance and Torpedo m ^ '‘W whenever we have ^ything '->1' 

To^-et «««“t. good, and I feel jnslified in mahii^ a Utile di- ^)g trought ap against the solid part of the tongs as 

_° __;_greesioo hae to inentioii irhat is tmdonbtedly the s})o^ in the cbawing. Furthor, aa the torpedo 

skools Best vetybeat anangemenifor flringtorpedoas that has alivays goes down tail first, a Une is secnred from 

! 9nnTii..iodor. betort - ■ been yrt dovised. It is a Prerah invention, and is the tail to tho cieat at D as a further aecurity. 

“ ’■ ” 1 abait beam iieem Uvmtly nsed in the !Ften<h Navyj ihough it has not g_ third pair of tongs is aimikr to those just 

12 „ yet fonnd ita-way «o boad aj^EngUah ships or ^tga^ribed, except that there are no-waya for the 

_ ioipedo boats. ThAg^n^ for that is ?phat itmust Oonsequently iii order to put them on, tbey 


S.*^*a the^CceToY h» th^prtoZple of torning rouM the ways ciear of the 

bif- nnder eirenmatancea lite these Morere eDranOn® the lower half rf the tnbe, and temu- £„5 ^gs not properiy understood, oonsequentlyon 
ania^indeed Tnie if fired at end-on, ^ wo^ nating in a ^ that awiveb in a sochet boited to ^eing struok down I found to my horror that the 
S^havefrom^fltoOTft!’ast^^of^ ,ays were right ina Une with the&is, and that the 

Cet, but this latter would, I think, nerer be ^ tail line was rotten. ^ ^ _ 


not reeoromended, for, il direSted against the bow, 8 ™»^e_*^eaQ «e irerueu wxur ^f different aizes and Mrmectw togexner ngioiy, 

^e would be att«^kin^ the most invuinerable part thenbn^n^ and «^ 4 of the chsin fittmg into mdentations m ihem, and 

Tf the^ctnre, aM if al the stem, unlesa^ Pf"^ is pheed m a d ^ber inside the-^ech- therefore travelhag with the sheaves The lowa 
^do^nal^atriles the stera-post or scrcw, Wock,»d^_ ignited the ^ escape t^ugh bl<«k contams a aingle roUer over wtoch the cham 
S is a eonsiderable chance ot its Cing defleeted »1™«»^ of ndial open^ in the ^mber, in suoh jg f^ee to move. The sdvantage of purohase is 
^out ciploding, owing to the shape of the shi^ thai ihe ^aes imiange iip^ toe inside of the that heavy weights can be Mted with small power. 

Captam Tafrv^sgreaaydeUghted ai the sr^ a^m no»y in,nre the d^te mechauism ^nd that the weight wiU hang auspended wher- 

ot toe tepedo firin^and ^ naturally at onre "* ? 1 “™ » 1 ^*^ to give only a ever it may happen to be without the fall bemg 

adoptea:^d'stb6Siya8hi3 0wn. The intoreiew of tha neat dev^ Thidi, asi Uveaaid geeured. For this reason it is ™ntly swted for 

betweenhimandthc^ptainoftheVemon onttie torpedo work, as there la no tear of the torpedo 

occasion of their meeting after the firing had takem ®“®** “ mdeed th^ hareheard om neigh- taking cha^e, and it can be worked by one or two 

uvi^aBiuii VA ajQnaincr houn desire to keq> tiie sytieaD. to fcnemselves. * men. 

G^n m^tler was this ofBc^s iun», J ^ v ^ 

and CaptainTsxrmethim inthedockyardanthey sftebeing Wodwich and I was very purchase hooked, and the men began to puU np. 

were both on their way to the admiraVa office. ^ lon^g to l^e of course it waa aU nght aa long as I was nearly 

“Oh Whiatler ” QUOth Captain Tarr “abont anoUiOr diance <rf ledeeming my r^Hitation. My toriaontal, but the hatchway was much too narrow 
those toroedoes I” ’ hmgiiigs, howerer, were not yet to be realised, for ^ a^mit ot mygoing down horizontaUy, somy nose 

“Eh ” said 'Captain WhisUer, “what aboot ina v^ shortUme I cameto grid^n, and once wgg lifted up and my tail pointed down the hateh- 
tbemi Has that gunnery lieutenant of yonrs l"*®® gnnnery Iientenant got into hot water ^ay. And then, horror of horrors, I felt myaelf 
brokenanymoreotthem?’ gradually sUpping through my tongs. The men 

“Oh no'” responded Captain Tarr; “afterthe , Weha d W CTetcmi^atgeneal quartera, and sa„ it too, and frantio efforts were made to nght 
capital way you showed us how to fire them Oie ^ «ve^Uiing h^ ^ secnred after the exer- ^e agdn. Too late ! Another moment and the 

jj ■ , ■ f _ mu» ve rin&t la. 4he AiKer ererffieiTKr fcomAnn ann a t-VL^€>A 4ViA«>a xi/oe e. oV.ovn 


WeVe fonndoufe why thev wooldn’t go staaight” e^xiain wjm* jmppenea, a must below, and then down 1 weiit with a crasii I 

“ H’m ' I coold Imye told you that bef«e," said preimse that toe matnimait nsed to put romid our Have any of my readers ever seen a man faU 
Captam Wiisiler. “You don't manage them pro- bodies for MUm pmp^ are caBed ton^, and fromaloft? It’s an awful sight. You become sud- 
>1 fliat there aro toree kmds of these tongs used, denly conscioua that soraething is wrong, then pro- 

^“Ldeed I’m sorry to hear that,” rctorted ^ w^ tong» are of tlm ^pe shown in babjy the “Stand from under” is heard, maldng 

Captain Tarr “ By the way, though, that coold ^ ^ ** kaepa the jaws every heart stand stili from its terrible siguifieance, 

not have been the reason they did not go at wJgbt when in its place the jaws a± B are wide and then—it makes me shudder even now to think 


when you came on boaid the other day. How was ' l of it—a mass of whirling arms and legs aro seen 

it that happenedr’ ' I descending, while every soul ^enis p^alysed wilh 

“ Oh, weU, we n6edn’t discuss aU that; W os 4 '0 horror, then a hard sharp thud on deck, and ali is 

hear. this wonderful secret of yours,” responded A A over! Ah, many’8thepoorfeUow Ive seenlosehis 

Captain Whistler, testUy. FiaJl\ Ixq.JZv!iI Ufethis way, rveirondered what toey toought 

we fired eome torpedoea yeflfcerdaywhen [« ^ J \ // of during their falL Itsacunoos fact and shows 

we were under way, and they aU went as stra^Jit f the mnate religion that ia in the hea^ of raoat 

^ _>’ , - /*\J> men, that in almost every instance m wnich a man 

‘‘Ah! «Aa< certainly is wonderful,” drily inter- I I ' ^ comfes face to face with sudden danger, “Godhelp 

nipted Captain mistler. (( H me” is the that comes first to his Ups. I have 

. “Now, be quiet yon old cynic,” laughed the JJ seen ruffians hardened in sin as youd -toink, yet 

captain, “and rU teli you ali about it” Il IL \aji in the near presence of death their first impulse is 

And he proeeeded to relate the wh<^ story, almost invariably to call on their Maker. The 

quoting the reeult of the yeBterday’sfiringa3 a c(m- enongUtosDowof tho traigs beinglowered over the reader will probably say, “ WeU, if he had a faU 

lirmation of hia theory. torpedo. This done, the csfaih is knoeked out, the like this he ought to have some eiperienee of what 

hoisting tockle banled taut end the one’8 thoughfcs would be like.” True enough, but 
jaws MUng ti^rther, grip the torpedo, I’m talking of mortals’ thoughts, and as the thonghts 
which is prevent^ from failing out by of a torpedo would not help in the matter I don’t 
J-ig IO. fjjg gjjg ^ b^g betweea the two sides introduce them. You see bcing broken is only a 

of the tongs, and a line made fasfc from matter of inconvenience to us, while I fancy men 

U— -A - _ i | __the nose to the deat at £>. These oonsider it a much more important matter. If I 

“ ~ ——Ij _ , ,1 II rt~~ ^ tongs are nsed for li^ig the torpedo must confess it, I did not think of, anything much. 

-ont nf the wate. I hadn’! time to. I iust knew I was slipping and 

a 2 . The lifling tongs are of fhe shape Ihought what duffers they were, when I found 

flr sbown in Kg. 13, and have ways (A A) myself lying up and down the hatchway with my 

P ,_li_ "» M T te theadefinstopMSthrough. These tailbroken. 

aje nsed te wurldu g tiie torpedo be- There waa dire consternaiion among the torpedo 
tween ^(^s, and tiie ways asx required men as you may well imagine; 3501. worth amashed 
Naturally Captam Whistler was not gcangaimioe to ensMe the torpedo to be ffidakmg as inenter- up again, and so soon, and reaUy through sheor 
to admit that this was the right view of tho c^, . d^mptk» of Canefs torpedo ignor^^e careWe» tois time^ They might 

but as a matter of fact the camagea have smee ™ i^med to, see BxemEBi^ voL xxxvii., ^ be ashamed ot toemselves. Poor Hand got 
been altered so as to aUow the torpedo to MI more 23a mto disgrace agam. He was not there himseif at 
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the time the thing happened, but stili be was ia 
cha^e of os, aad he had aot instructed. Mg mm 
properly, so the fault lay at his door. 

Captaia Tarr came down on hearing nhae faad 
occurred, gazedat me thoughtfuUy forafevsesonda, 
then turned to Haad and said : 

“ Well, Mr. Han^ I shall be glad io hear «hai 
theories you can bring forward in support of thi,” 
pointing to me. 

“ My theoiy ia that the gunaer’s mate ihero,” 
pointing to the man in chaige oi my torpedo earriage, 
ia a d——d fool, and that I’iq another for traatug 
him,” aaid Hand, who was terribly mortified andia 
a towering rage. 

,“Ah! uponmy word I think I mustagree 
with you. I’ll report aooordingiy,” and away he 
went. 

I wiil not dwell here on the commotioD 
ensued on this accident being reported; suffice it to 
say that the screv shaft was bent, a porUcm of the 
buoyancy chamber datn^ed, and a few minor 
detiuls knocked about, but that it was found pos- 
sible to repair me at the torpedo store at Poita- 
mouth. Accordingly I was landed, and in a «e^s 
time was dnly retumed to the Feamonght as good 
as now. Soon after this a torpedo lieutenant was 
appoictod to us; and as somebudy may osk, what 
is a torpedo lieutenant ? and what is a gaoaay 
lieutenant ? I had better explain. 

Gunnery and torpedo lientenants are sdected 
from oflioers on the lieutenants’ liat, who Tcduitte» 
for the work. Those who are selected go to the 
Royal Naval College, at Greenwich, for a aession 
(nine months), undergoing there a coorse o£ 
mathematica (up to and including integral «nJ 
differentia! calculus), physics, fortificaiion, imd 
chemistry, the gunnery lieutenants on]y dtung 
the calculi, while the torpedo lieutenants go deepn 
into practicaJ chemistry. 

This course being completed at the end of Jane, 
two months is expended in torpedo work on boaid 
the Vernon. They then separate, the- gonneiy 
lieutenants spending eight months more in driDiog 
on board the Excellent, and the torpedo lieutaianiB 
haring six months on board the Vemon, dnring 
whichtime they go thoroughiy into torpedo detmls. 

On the completioR of their respective courses th^ 
become gunnery or torpedo lieutenants, and are 
appointed to different ships. The gunnery Hrai- 
tenant has charge of all the fighting details and 
gunnery drills (under the captain) with the exee^t- 
tion of the torpedoes, which are under the ehi^e 
of the torpedo lientenant. It is only within the 
last few years that torpedo lieutenants been 
in eiistence. Before that, the gunnery lieutenant 
had entire charge of all the fighting arcangements 
However, as torpedo use extended, it was fbond 
that in large ships (especially flagships where there 
was fleei work be^es) there was too much wo^ 
for one man to do, so specially iiained torpedo offi- 
cers were introduced. At the time of which I am 
speaking, torpedo lieutenants were being appeunted 
to the diff^nt hagships as they (the to^edo liente- 
nants) qualified, and so in the ordinary course of 
erents Lieutenrat James Eres was appointed to 
H.M.S. Feamought. 

Jimmy Eres he was called, and was aboiA as 
curious a character as you’d meet in a day^s mareh. 
He was rather taD, deddedly stout, and had a 
smooth face beaming with good-nature, and a toi^ae 
which the blue-jackets used to say was “slnng 
amidships,” because it nerer stopped tiking. 

Dear me! the amount of nonsense that Jimmy 
Eres did talk. Good-natuied nonsense, yoa know, 
andinterspeisedwithagood deal that was of ster- 
lingralue. Bnt that was justthepoint. Honhad 
to do such a lot of sifting to get at the goodpact, 
that it lost the ^ater part of its valne. Fd like to 
gire you a specimen of hia mode of talking, bot it 
would take up such a lot of space that 1 am afiaii 
it can’t be done. So haring introduced oor now 
master I’D prooeod with my tale. 


THE AMERICAN SOCIETY GF CIVIL 
ENGINEERS. 

Thb annual meeting of the American Soeiefy 
Ciril Engineers was heid in the Society bnilding in 
New York on the 21st and 22nd of January. Th» 
Tote for officers resulted in the electionof Presidmi^ 
Frederick Gratf; rioe-presidents, Groige S. Greene, 
Jan., and Thomas J. Whitman; secretary «ut 
librarian, John Bcgart; treasuier, J. James K. 
Croes; direotors, Theodore Cooper, Williain Tt 
Hutton, Walter Katte, 0. Chaoute, and F. W.. 


Yai^taii. The iqiort of the directore showed 
that flie preamit membeidiip had reached 878, 
being 100 greater ihan a year ^o. During the 
yeac there hare been IdlO additions to tJie library, 
whiidi umnbeis 15,000 rcdnmes. 13ie report of the 
treasni» showed a prospraoos finaitcial condition 
cd the Socie^. The cmisois appointed for the 
pmpose, awazded Uie Nonmin medal to James 
ChBstie, hEanher Am. S.C.E., fw a paper entitled 
“ Experimenta npon tha Strei^lUi of Wrought-Iron 
Strat%” and the Bowland prise was awwed to 
Baod&m Rmith, Jim., f(» a emUribution upon 
“ Wate Power witii Tt%h Pressure and Wrought- 
Pipo.” The notificsticHis and appointments 
wereallgiratiatvenfy-foorhoiiTtime,andthelunch 
Icet none <d ita aUrauUon from Qiehour being styled 
13.30 o’<do<^ Br. Theanas Egleston, of C^umbia 
CoUege, read the r^Kxrt of the comurittee upon the 
conUniions time syatem, and atated that the action 
of the Xutematiaiial Conferesce, recently held at 
Washington, was in sccotd with tlm opinions of the 
committee in &Tooring surii chang^ in tho ordi- 
nazy diriaum of time. Ih i^ly to rirculars of 
inqniiy, 9S p^ emit, of the answers from persona 
<d ganmal [oommmice faromed tl» change, while 
98 per cmit. of the 171 from rmlway officials 

eqnessed a deaiie fm tiie propesed change in raU- 
way time. IQicee i^cials who wUl support the 
twei^-&nir hoor syatma represmit 59,1^ miles 
<d lailway. “The {seaidmit <d the Western Union 
Telegi^ih Compai^ Ima atated besidea reduc- 
ii^ the minih^ ^ mrota, tbe tiansmission of 
160,000,000 letteqi wonld be aared to that com- 
pany sumaDy the jwoposed dange. The 
aecand d^ was deroied to an acoeptance of the 
rariona coariecdes tendered to tbe Somety, the lirst 
riat being at ihe New YoA station of tiie Consoli¬ 
dated Gas Compsny, wime illuminatting gas ia 
pEodneed by tbe deoompositum td water exposed 
to incandescent anthrarite ooal, maldng what ia 
teemed “watergas.” The process, although simple, 
poBseeses nor^y to thoee imfaniiliai- with this 
method of gas making. The fiist gaseous product 
is ftwmed in tiie gaaogens, whkh consist of iron 
ahells lined witii fireiaick and oontaining s 
bed (d anttmeite coal, heated to incandescence by 
mi air Uaat; wben the mass is tiioroughly heated 
the air ia Aut o^ and a bhat of steam blown 
Ihroi^h the eoal ia diasoriated by the intense 
hesft, tbe l^diogenottiiewstCT being set free and 
tiie oxygen oomlnnii^ witii the csrbon forming car- 
bonie oxide (CO), and a amall amount of carbonic 
bmoxide(0(^igyeBentaa an impuiity. This pro- 
doctattimat^iswbatisknownss faelgas, being 
made uid adld in acmie {Jaces solely for heat anH 
power. Itbam8witbapalebliieflame,diaracteristic 
otoarbonieoxideandof bydn^Ki. Itisnecessaryto 
mriehsaehgaswitbbydio-eaiboDstofltitforiUami- 
nsting porpose^ His is deme by passing it orer 
duQow tiays «xmtainii^ nspbUia^ whose rapour 

heiyimingiviiiimiiiglml wrth Uwfanl /Ma passes slong 

witii it throimb firelxick retorta, wbete the whole is 
h e ated nntil Uie rapour beeomes dissociated into the 
li^it» petndenm prodneta wfakdi aie gaseous at aU 
ordinary tanp Ma tare». TheaiUitioncdfoargEillcins 
of niqditlia, andttosnbaeqarot g^sification, augments 
the Tohiine of the fod ffa 60 ps cent. Tbe gas in 
tiie bmicbea k teated the heat atain of a 
gas jd iqKm a aheet of ^per, mid the eolour indi- 
catea the exees oc d^nemy in the carbuietting 
proeeaa. Whmi tiie jd at steam has blown through 
tbe eoal a dicst time, the fiie k dimmed, and it is 
neeeaasty to shiit off the steam and regenerate the 
fire \sy means of an air blaat, The process at the 
fizst stage k sn mtanirttatt one, tbe sereral 
^aogens or ceoverteia b«3i^ used in tum. .After 
lear^ tiie benehes tbe ,gaa passas throi^h ^ 
reriacal tobea of the eondmaeis, where the greater 
part of the hesvy l^dro-caib^ cansed by the 
deeompoaition of '&e na-phUia in the benehes, is 
deposned. Hen tbe acrobbecs aubject the gas 
to a of water, after which it passes t^ugh 
air-slaked lime to rmnore carbonic binoxide, 
before passing tfaem^h tiie metmr and into the 


fame, in the eluant Washington building recently 
erected by Mr. Field for offices. Biddingadieu to 
Mr. Field and his hospitality, the Society c^ed upon 
the Xelemeter Company (described in ENGiNEBEDre 
Noremberll, 1884),andthenoe went to the Produce 
Eiohai^e, where they were receired, and inspected 
the building. By one of the nine passenger ele- 
ratom in the building they reached the summit 
of tlie tower, which carries its dimensiona of 
about 60 tt. aquare to an eleratlon of 300 ft. 
The machinery of the traction piant of the Snspen- 
sion Bridge oonnecting Broofclyn with New York, 
formed the next point of interest. The Steel wire 
oable, in. in diameter and 11,460 ft. long, ia 
kept in motion at the rate of ten miles per hour, by 
a pair of stationary engines on the Brooklyn si^ of 
the bridge, and by means of grips the passenger 
care are puiled aerosa the brii^e by the rope. 

New Yobk amd Bsooklis Beidgk. 

feet 

Sise of New York oaissou . ira by 102 

„ Brooklyn „ . 168 „ 102 

Depth of tower foundstions below high 

" ■ re 


On learii^ tbe gas worka the party were taken 
by a qieaal steamer to the giain storehouses in 
Brodk^ known aa 1 >ow’b Stores, described in 
BHQiKEBUHe, toL xxxri., pages 2^, 362, and 402 
wherqtnid^tiiegindaiicecjMr.G^ageB. Mallory, 
the engineez of the Imilding, tbe puty inspected 
tiik large wo^ wbhtii has a cqiaeity of 2,500,000 
bDsbek. He^ \ij boat tbe risitors retumed to 
New Yo^ whne tbe Society were entertained at 
hincb 'tyMr. Cyina W. Field, of Atlantic tel^raph 


45 

140 by59 
136 „ 53 

2ra 


.129 tyll9 
lir „ 104 
89 
15954 
930 
971 
L56^ 
5989 

185 


100 
85 

3^ ft. in 100 

3572 
ISiin. 
6740 tORs 
14,680 „ 


water, New York 

Deptb df tower foimdations below high 

water, Btooklyn . 

Sise of towers at h^h-water Une 
,, ,, roof course ... 

Total heiirht of towers above h%h water' 

New York tower contaius 46,945 cubic 
yards mafioary. ‘ 

Brooklyn tower, 38,214 cabic yards 
xnasonry. 

'Size of anriiorages at base 
>1 • ,> top 

Height at top . . 

Length of epan . 

„ each iand.span . 

„ Brooklyn apprdatb. 

,, 'NewYork „ . 

Total length of bridge. 

Cicer beight of bridgeat centre of main 

epan above high water . 

Ciear height of bridge at centre of 
main apan above Cliatham-streeS (on 

roadway) . 

Width of bridgo. 

Grade of roadway . 

Number of cables. 

Length of each cable . 

Diameter of eaob cable. 

W^ht of main span . 

Total we^t of superstructuro 
Extreme movement of slip joint of 

m^ span . 13J in. 

Extreme variation izL elevation of the 
centre of the main span . 30 „ 

The bridge is lighted by 82 electric %hts, of 2000 candle- 
power each, in two circuita 

The electridty is gener^ed by four 20-light dynmnos, 
driven by two 50 horse.power Corlisseugines. 

This iJmit was fumished, erected, and put in running 
order by the United States TUiimTnnrtng Company. 

CastE RiiLwar Biakt. 

One eteel wire cable, IJ in. in diamet», 11,450 tt Ione, 
w^liing Si Ib. per foot = 40,075 Ib. 

Two m^ driviog drums, ea^l2 ft in diameter. 

One intermediate friction drum, 5 ft. in diameter. 

One spur wheel 12 ft in diameter. ' 

„ „ S ft in diameter. 

Two giude sheaves, 10 ft in diameter, one on each 
balance car. 

Seven guide aheaves, 10 ft ia diameter, for char^ing 
the direction of the cabic at various pointa. 

Two packed sbeaves, 10 ft. in ^Mnetar, for driving 
auxiliary maebmery. 

Motiat Power.—Two horizontal steam engines, with 
cylinders 26^ by 48 in. Each er^ine has a fly wheel, and 
is capaide of acting or in conjunotion with tbe 

other. Theee engines and the machine^ were made by 
the Dickscn Manufacturing Company, o^Scranton, Fa. 

Four Eabcock and Wilcox water tnbe boilera, 104 horse- 
power each. These also fnmish steam for two to botse- 
powereorines, which drive the dynarm» te lighting the 
bridge; mso te one 20 borse-power engine in themacMrie 
shop, besidea tbe steam required for heating tho shops 
and offices. , 

One Baragnanath beator, 40 in. by 136 is. 

One Kuowles pnmp, cylinders lOin. and 6in., stroko 
12 in. 

One Hancock inspirator. 

Engine, speed 57 zevolutions per minuto. 

Sperf of cable, 880 ft per minute, «• 10 miles per hour. 

Engine duty required to ruu the irmcbinery and cable, 
without cats, 35 horse-power. 

Average coal consumption for car Service, twenty - 
hours, 6 tons. 

BaUing Stoci .—Two switchii^ loeomotives of 9 tons 
each, boilt by H K. Porter and Co. 

One switcliing loeomotive of 13 tons, and one of 14 tons, 
built by the BaSlwin Jjocotootive Company. 

Twdve passet^W cars, 48 ft. lor^r, and twelve 36 ft. 
lor^, built by Messrs. Bowers, Dnre, and Co. 

Six passer^GF cars, 49 ft. long,built by PullmanFalace 
Car Compsny. 

Weighfc of cars, each 10 tons. 

Weight of cars with maximum loa^ 20 tons. 

Preaent number of cars in each tram, two. 

Haxtmum number of cars runnir^ at one time, twenty. 
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damage ; seccnu^ly; tlie great majoriiy of projecUIea 
which atrike a ship in action vould not be at 
aogles or at point blank lange'; thiidly, tbe £zb 
from tbe ligbt and macbiae gnns irould bara a 
tenibly destructive effect on the abip improtected 
by arraour, as every sb^ -would burst insido &e 
sbip witb deadly effectand to further 
streDgthen the !ast point he uj^ed that tbe cata oi 
Qiing ot theee amall guns would be vcry moeli 
quieket than that of the laigei guns, and there 
belng more of them also, the damage dona li^ them 
vonld be immense. He then proceeded ta Bubmit 
the foUowihg suggestione: 

That in view of the recent development d l^ht 
androachine giin £re, no iron ship is fit io gointo 
action at-all, or to be called a man-of-trar, whidh 
has not got a complete water-line belt of somekiad c€ 
armour, and that an armoured deck is no snbstHoie 
foi snch a belti Secondly, that a watei-line b^ d 
■ only Sin. of Steel wiU keep out abont bwo-thirds d 
the projectiles that are iikely to be fired against a 
ship, for it will keep ont all the machine gun fiie, 
and most of the light gun fire which strikes 
obliquely and at long tanges. Finally, that fcom a 
naval point of view, it is a grave, nay a fatai, enor, 
to leave two-thirds of the water-iines of om lh»-of- 
battle ships absolutely unplated, and Iherefata eor- 
tain to be penetrated in a hundred places 1^ the 
terrible bail of light mid machine gnn fire wMdi 
would be poured upon them in action; seeing tW 
in this condition Iheir seaworthiness wonld be ai 
least doubtful. 

Eaving made these sn^estions, Captain Fits- 
gerald urged that evcn now the whole d the 
so-called citadel ships should' ^ alteted imme- 
diately, the whole of the arrooui^ deck hmiK 
taken away ezeept patches to cover the crdwDS <n 
the magazines, and if necessary other welghts nhnnM : 
be taken ont—coai or even guns and ammunition i 
—Bo as to enable them to be given a complete 
water-line belt of armour, at least thidc enough to 
keep out light and machine gun fire. 

In oidei to illuBtrate his ideas on the sobjeci the 
lecturer then considered the case of an actibnbeiwemi 
a belted ship as represcnted by H. M. 8. Hereulas^ 
and the citadel ship as roprcsented by the Xtaha, 
andhe conaidered thattheehances of success are ve^ 
much -in favour of the former ship. l%e reiq)ective 
characteristics of the. two , ships he deacrtbed « 
foUowB: - ^ 

The Hercules has a complete helt of 9-m. armour 
tapering off to leas at t^ ends, and ahe has eight 
l^ton guns piotected bySin. tofi in., hersmaU^ 
guns being unprotected. 

The Italia carties four lOO-ton guns, which, witb 
4 their Communications below, are' protected 
armour of great thickness ; all her other guns ««« 
the whole extent of her water-line are absolutdy 
'unprotected even from the fire of heavy machine 
guns. The Italia having thespeed of the Humiles, 
has three courses opcn to her; (1) She cra run away 
(which the lecturer considered wculd be her wisesb 
couTse); (2) she could play at long bowls (whicli tiie 
lecturer considers .would do the Hercules no harm 
as the Italia wonld not hit her); or—this.isthe 
conrae Captain Titogeiald takes it that she must 
adopt—she can clOse and fight it out. 

Under these eiroumstances Captain Fitsgerald was 
ofbpinion that if the Italia did not sini the Her¬ 
cules by the ve^ first disoharge of hm heavy guns, 
the latter would certainly put theltaliainasinkir^ 
condition before she could fire another shot frmn 
the heavy guns, for dnring the fifteen mTnirtpn 
(about) thus empioyed, the 18-ton guns of tiie 
Hercules wonld be firing a round a minnte, <»>»? 
there would be a pexfect hail of shot from tbe 
ms^ine and light guns on both sides, the e&ct 
being to make a considetable number of shot maris 
on the water line of the Hercules, and shot hcdto 
on the water line of the Italia. Besides Cbia tbe 
lai^ capadty aheli from the 18-ton guns exploded 
inside the ahip above the. armoured deti, would 
make short work of compartments, cbrk stoffing, 

_ and other.devices for keeping the Italia aftoat. 

Captain Fitzgerald proceeded to eipress his dis- 
approval of the' citadel ships, considering tiiat the 
appliances for keeping the water out of tiie rm- 
axmoured ends are unpraetical, and not sufflaentto 
check the destmction Iikely to be caused the 
fire of light and machine guns. Hethought that Uie 
citadel ^ips were designed under the impression. 
that <m!y h^vy guns would he used against them, 
and with tte idea that as it was impossibieto keep ont 
toeir prbjectiles along the whoie length of the abip, 
it was better to keep them out of a part, and toost 


to eoik fiUing, numeroos compartinenis, &e., as 
BDbetUattesfor armour ahn^ the remaining length. 

IRie lecturer then con^eied how far an armour 
deck ia a anisditate for mde snnnnr, and main- 
bttneJ that it must be iatended not merely as a 
jootedacai for the vital parta, but as a means of 
keeping Q>e low» part of the ^p feee from water, 
when tiie npper ^rt, or raUier the water-hne sec- 
tion, is damaged ; and he maintained that in the 
case d the Italia and amne of oar own cruisers 
with nndeF-'mtetdeeks, the e&ed of this wonld be 
dm{^ to e^mae htf , Kkening the arrangements, 
f<v deslii^ wtth wate s^iich ^ts inside tiie ship, 
to «igaiing with a Tsiy trouldesoine Imiglar who h^ 
been allowed to get innidn the honse, when with 
pioper to erelnde bim might argue the 

pcunt wiihhim ootaide. 

The lerturer eondnded his int^estii^ paper by 
saying tbat he considered the new dMig na in which 
the armour decks are above the water-lme, and 
sl(^ down todft. under wat^ at the sides, to bea 
step in the r^hi directton, but that even here he 
eomidsaed tbnt ihe wdgjit thns ^used might he 
better em{d(^ed in making a belt round the water- 
line. 

In ihe foi^oing letiure Ctqjtain Fitigerald has 
takminp a veiy tdzongpoBiBoii, and mie from which 
it would bediffienUto dialodge hinj, boi there are 
Dumy points m ihe lectore vbid rure opon to 
.oituaam. he baa wmfined himself entirely 

to tbe qnestion d annoor as tq>poBed to gun fire, 
but aemng ibat it ia genaaUy admitted that the 
ram and trapedo are each more deadly weapons 
tosoi the gun, we ean hardly allow that toey can be 
left oid d con^mstion whrat dealing wdth the 
q nButMYii <rf armnnrftd and nnannn iTri^ nhipa How- 
ever, once tbe paper probsses to deal only with 
tbe questarm <d “aide v^sus horisontal armour,’’ 
we may cmfine <Hir critiimana to tbi" point. The 
lectarer cansideiB Qiat Hie water-line tolt would 
be effective to a great ertent in keeping out 
large capadiy dkdl, but it must be remembered 
that the late^ introdnced toed shell, with gun- 
eotkmchaig»andbaaefuEse, wiQpenebrateequally 
with ahot, anil do as nmeh dam^e as shell when 
ihey bmst inside, so that this a^;amei^ in favour 
d the belt faU» fluroogb. 

The p^t upon whmh great atress was laid io the 
lecture, ia the neceasity of havii^ azmoor to guard 
against the e^&ds of I^it or machine gun fire 
stiiking at the wafm^Iin^ and Captain Fitzgerold 
con s i d CT B that a 3-in. sted belt would be sufficient 
to keep ont these projectiles. We wUl assume, 
ihoa^wecumotadmit, that tbe number of projec- 
tiks strikuog at the water-line would be as great 
as the leetur^ thbiks, and snipose hm suggestion 
as to the 3-in. belt esoaed ont, even to the ex- 
tent of altering all oor' «aladd sMj^ some of 
iriuch, the way, bave be^ only seven years 
building alieady. Hbw tbe HotehkiBS 47 mm. re- 
Tcdving cannon cf the lateat type, and which is 
nmih invogne with for^gners, csn penetrate 3 in. 
<ff sted at 500 yards, and this ia o^y a machine 
gun; while the &-ponnd» r^id-fiiing gun will 
pietee S^.in. easi^ ^the same disiance; therefore, 
Bippoaii^ evnythii^ to riand as at present, the 
3in. oftoedpiopoaedwonld peahaps juat be e£B- 
oentto keep ont the grator part of Qie light shot. 
But can we for one instant erpeet to remain in 
stato quo ; indeed, bave we not aiready made an 
advanee hy the introdoctiim of arqplementary 
6-in. guns (in the OoIossib) capatfie firing 
two to three rounds a minnte, and penetrating 
(with deei sbelQ 8 in. cd stoel st 1000 yatds ; 
and Bo-pomideis, fire to mx rounds per 

minute, capable of pmietiati^ 4 in. of steel 
ai 1000 ya^ 1 Do we not heai of one of the 
grest madiine gun constructing a 

32-ponnder rvind-firing for a feooign govern- 
mmit, and are they ad all {wepared to the 

siae and power of tiie i^id-fiimg guns if required ? 
lii the fai» d all tins ean we fae one nunnent agyee 
wiih a hard dixifn line fiiing the of tj^g 

b^t ai Sin. t It would onfy be tite same dd story 
overagam. As tbe paw««5 thegnnsincreases, the 
armour becomes wtose ihan oaeless, and bo we arrive 
again at tiie point frean whidi we staiied. A very 
8%hi t hidrnes a of borisontal plating, en ihe con- 
tzaiy, wonld be s nflkam i t peotoetiou a^iinst the 
iMSTiest guns, and in conjunctiem with it the de- 
vices for dealing with tlie waier whkh may get 
in (which devices Captain Fit^eiald now stig- 
ma fa s re as nnpiactical) ahnnid be made practical, 
for there aeons litUe donbt tW U is on them 
that we aball have to depend. The last point 


upon which we bave to remark, is the suggestion 
by the lecturer as to the instafaility of those vessels 
with under-water armoured decks- This has long 
been a question, and though wo understand that at 
a lecture given by one of the Admiralty offieials 
the other day at the Eoyal Naval CoUege at Green- 
wioh (sinco the lecture with which we are dealirg), 
a niodel of one of this elass was tried, and slood 
the test satisfactonly, yet it would be very muoh 
mote to the purpose if the experimenta were carried 
out on one of the ships themselves. Navd ofBcers 
would then know what they had to expeot, for 
either the method of constructiou wonld be proved 
to be wiong, or confidence in these vessels (which is 
certainly not felt now) would be restored. By the 
avoidanoe of a practical test of this kind, the con- 
structors lay themselves open to the imputation 
tJiat they are afraid the resuit may be i^ainst them, 
and if this is so, so much the mora leason for the 
truth to be asoertained in time. .Naval ofScers 
have few means of making themselves heard, but 
anybody who has moved in naval circles during the 
last five years, can vouch for the want of :Wth in 
these vessels dispiayed by naval offleers generslly, 
and how great is the wlsh that steps 3iould be 
taken to test one of them practioally. 


THE AHTOBIOGEAPHY OF A WHITE- 
HEAD TORPEDO.—No. V. 

About thia time there was a scare in the Medi- 
terranean, and as usual the Channel Squodron was 
ordered out there to reinforoe the Mediterranean 
fleet. The latter were, at the fime of cur arrival 
at Malta, lying in Besika Bay, waiting to force the 
passage of Ihe Dardauelles, so that we had the 
grand harbour at Malta all to ourselvos. "^ile 
there I had two or three pleasant under-water 
trips, but they were very short, as the size of the 
harbour or rather the manner in which the ship- 
ping fiU it up, make itvery difficult to get a decent 
range. 

"We exercised here a good deal at starting tor- 
pedoes from aiongside boats, the idea being that 
you have no boat spemally fitted or la^e enough to 
carry torpedoes. The latter are therrfore ohaiged 
with air on board the ship, then towed by the boat 
to within range of the enemy, pointed at her, and 
then, tbe engines being sfarted by pulling the 
fcrigger by hand, away goes the toipedo. 

You will remember I have explained that the 
compressed air, after doing its work in toe 
engines, passes away through the screw ahaft 
which ia hoUow. In the first torpedoes that were 
made this was not the case, and the used air 
eseaped through a valve in the top of the tor¬ 
pedo near the trigger. This air you know, on 
being admitted to the engines, passes through an oil 
valve, the oil in whicJi answers the double purpose 
of keeping the valve air-tight, and (aince a oertain 
amount passes through with the air) of lubricating 
the engines. As you may imagine, this air when 
it escapes is strongly impregnated with dirty oil, 
and thoroughly marks anything with which it may 
come in contact. 

The first <^y that we were petforming this exer- 
eise, it happened that the other exercising torpedo, 
which was fitted with a top esoape like that I^ve 
described, was nsed. It was duly charged on board, 
towed out to within range of a boat which was 
doing duty as target, hauled up aiongside the towing 
boat and pointed for the target. Jimmy Eves was 
superintending the work, and he leaned over the 
side of the boat in order that, as soon as the direc- 
tion was on, he might puH the tricer and open the 
valve.' This soon happened, he puUedthe trigger, 
and the resuit was the torpedo gave a kick and 
started off, tha exhanst air (miied with its dirty 
oil), at a pressure of fifteen atmospheres, flying 
up tiiTough the eseape valve, striking Jimmy 
in the face, sending his cap flying up to a height 
of 40 ft., and causing hun to go over backwards 
into the boat, not so mnoh from the effect of the 
blow as from the unexpected nature of the assault.. 
He quickly recovered himself, and such a sight you 
nevor saw. His face and the front of his shirt were 
thiokly oovered with filthy black oil, his hair dis- 
heveHed, and the most comical expression on what 
you could see of his face, as if he did not Imow 
whether to laugh or to cry. The former had it 
though, and after lishing in his cap, which feli down 
close aiongside the boat, he thought of looking after 
the torpedo. In the excitement caused by the air 
episode every one had forgotten to look out for it, 
and now, behoid it was nowhere to be found. The 
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coonter, Eres said, was adjusted for ouly 800 
yards, and the thiug could not have got veijtarat 
any late, so immediate seaxcE was made fer it, 
Jimmy Eres, forgettmg ali about hia didiereUed 
appearance, lowed ronnd and round the ^ot tritare 
it oQght to have come ap, trying ia raiu to diacor» 
it, and giring vent occasionally to aagiy gmats. 
AII hiTain, Ihough; thereitcertainiy waanot; so 
after an hoiir’s search he was compelled rdnc- 
tantly to proceed on board and report ^e icas to the 
captain. 

Captain Tarr was walldng upanddowa the 
deck witih Haud, the guanery lleuteuant, disCTSs- 
ing the arrangements for a grand field-day, vhich 
was goiag to be held on Florian paradc groQod, 
when Eres camo over the side. He, the 


captain, imaaediate^ mada him, B.nd touehing 
iuBhat, dommeaced: 

Fm Tety BOny m bot Fm soity to say that 
it C3ii’t he fbimd ai^wlieie ifs Tsiy odd because 
Fm quite certiun it Gooldn’t go more than 200 yards 
and yet it do»m.’t seem to he iheie Fm afraid 
tiiat aomethiiig must have gose wiong with it but 
I thinV tiie beat tinng we mm do is to send direis 
dova st <mce neu the spot heeanae .^—" 

How loi^ he wonid hsre gooe on in this 
vay, idterfy i^ardleas stqps, it ia impossible to 
ssy, for Captan, Tair in terrup t e d him wi^: 

“Wliatareyontalkmgshoot,Mr. Eres. What 
is st ? And who hare yon h^n fighting with ? 
Bealfy I most aay ym have not ^ ^ a quaxter- 
deck appearamee !” 


Haad'ineanwhile was in roars of suppiessed laugh- 
ter. He at once guessed what had gone wrong, and 
though he and Eves were very good friends, I 
dare say he wasa’t soiiy to see that we could go 
wrong under skilled torpedo officers quite as 
roadily as with him. Besides, the appesirance -of 
Er^ ali besmeaxed as he was aud in a violent state 
of excitement, was too mueh for any one’8 gravity. 
Captain Tarr was ao surprised at seeing one of hia 
ofBcers on the quarter-deok (the Holy of Holiea of 
a mau- of-war) in such a guiae, that he did not fatVp 
in the ridiculoua part of the situatioa so readily. 

Poor Eres had foigotten all about the dirty oB in 
his excitement and looked unutterably foolish for a 
rainnte. He soon reeorared hunself though, and 
was Just eommencing a voluWe explanation of the 
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wiole matter, when tlie ofBcer of tte wateh came 
up to the oaptain, .sayieg, Tie captem of the 
German frigafce is closse alongside, air!“ 

Captain Tarr, telling Eves to waii a rniinite^ 
went to the gangway to receive the fore^ captain, 
and 3 moment afterwards the latter appeared. The 
boatswaiR‘s mate piped the side, the marine goazd 
presented anns, and the officers ort the qnacter- 
deok ali took off their hata politeiy io ttie ne» 
arrival. After ^e customary greetinga had been 
exohanged, the German captain said, “ I beKeve I 
have some of youx property alongside aiy vesael!” 

“ Indeed !” aaid Captain Tarr, Trondnring vhat 
that might be. 

Hand, who was atanding by, immediately goeased 
irhat it was ; he was a good hand at jnmpii^ to 
conclusions ^ving had a high mathematicai ednca- 
tion ; and tuming to Bves he whispered, “Hrae 
you are, Jimmy, yourlost darling’sfouDd.” 

Eaves pricked up his ears, and the Ge rman cap¬ 
tain proceeded to relate what had happmed as 
follows: 

It seems that every one was cm deck listenii^ to 
fire atetions being read, when suddenly s heavy 
blow was felt as if. some boat bad rammed the ship 
Tety hard, and on some of the olEoers ronning to toe 
side, a lot of air bubblos were secn coming np &om 
under the qnartei for a few seconds, and Qicn all 
was quiet. This particular ship was a voodmi 
frigate, and had no Whitchead torpedoes, the^Tore 
this solution of the difficalty did not presmt itaelf. 
Evcrybody got into a great state of excitement as 
to what comd have happened, and an immediate 
search was made inside and outside the sh^. Ho- 
thingwas found, andthenadirerwassentdown, with 
the resuit that my companion was found g Hnfcing m 
the side, and no efforts that they made coold dis- 
lodge him. 

When torpedoes are exercising they geneially 
have an arrow head screwed on instagui of the 



pisto!, so as not to lisk damsging the latter. This 
torpedo came along with an eneigy of 450 foot4ans 
(300 Ib- at 17 knots about), and you can imagme 
that the arrow head pretty well imbedded itedf 
into the wooden sido. 

Oaptain Tarr apolc^ised for the tocpedo’8 be- 
haTiour, and Uien said : 

“ You muat let me introduoe you to the oScer 
whofired the torpedo.” And tuming rntuidtopoca' 
Eves, who had been endeavouring to keep bimself 
out of sigbt, he introduced him, oil and ali, to the 
German oaptain, much to the tettei^s amusemenk 
He was stili more amused when he beard the sc- 
count of it starting. 

The reason of its going in that diieetion at all, or 
so far, was however stili a mystery, bnt bn the tiw- 
pedo being extricated later on, it was discoTered 
tbat the counter instead of being adjusted to 800 
yards was at 800 yards; so it appears toat Eres 
must haye set it wrong. As for its divergence frcun 
its proper coorse (about 10 d^X eonclosion 
arrived at was that in opening toe Talve Eres most 
hare canted the torpedo over, and thns tlie hon- 
2 ontal rudder, whioh would at that time be actii^ 
to send the torpedo down, must have aeted parUy 
as a vertical rudder, and so given it an iniiiai 
diveigence from its tme course. Poor Eres got 
tremendously chaSed aboat this and didn’t heu 
the laat of it for many a long day. 

Whilst speaking of under-water raorementB I 
can’t help telling you of an episode tiiat occurred 
whilst we were at Malte, though it does not beu 
on the subject of my work. 

I must eiplain, in ships of the Royal Navy, toe 
men are given what is called “ genorm lesre" onee 
a month, when theopportunityoccnrs. This means 
that the whoie o£ one wateh, that te half toe Bhip’3 
company, are allowed to go on shore for twen^-foar 
or forty-eight hours, as thecase may be. Acedain 
time being fixed for the men to retum «m boaid, 
“leavebreakers,” that is, those that do nol retum 
at this time, are punishedaccording to toe tonethat 
they have broken their leave. If fhey are absent 
over twelve hours, a teward is offered to ttc pelice 
on shore for their apprehension, whieh is incrcaacd 
agaia in proportioa to the time that they are 
absent, the amount so given being ^ducfeed from 
the leave-breaker s pay, Now, Malta is celebrated 
for the bad liquor sold by the taveru keepters, and 


ttie -pdiee are well koown to have, 

on mai^ occamens, milacedizien to diink just before 
toe ezphation of leare, made them insensible, 
and th^ kept them loeked np somewhere for a day 
or two, whieh wonld take them off to 
th^ ships and elaim ihe rewaid. In m any cases 
this was done by accmnplices, who hocussed the 
jnen, and thon shared the rewaid. 

Xt happened ihaia case of thisoceimed when one 
of Che old' setew tfaree-deckeiB had been given 
gmimsd leare. Two polieemen brought down a 
bhie-jack^ to toe landing-plMe at tl» Ropcwalk, 
who had been treated in this wsy, intending to 
Immg him to hia «b«p The bine-jacket, how- 
erer, wsfadied his q^qKvtimi^, and just as they 
were going to emha^ tripped np the heels of one, 
knocked down Qie other, and jomping into 

aiwytbgi- boat he and the boabnan commenced 
pnlling as hud as ihey coold towaids the ship. Of 
coorse if he got on board before the police, he 
WDold be p nni3ieH foT Iweahing his lea.re, but would 
not hare to pay the amoont for his apprehension. 
Tlm pcdice, qiodi^ recorenng tkemselres, jumped 
into th^ bo^ and a mosi exmting chase followed. 

Hews of anything pnnsoal soco s^-eads, and 
btfora theboatshadgoi orerfaalfthediatance (about 
SOOyazds) men were crowding np the ri^ing of the 
dlffim ait «hipa to watch the resolt. The sympathies 
of ali were of coorse with tiie blue^Jacket, the 
police being cordiaUy detested by the men gene- 
ra&y. 

fte th^ came, the pediee gainiag slowly but 
smely on thmr rictim, and -at last, when about 
twenty-flre yards &om the ship, they caught him up 
and jonqiing on board his boat bded to seize the 
<^eiider. 

Hot yetthoi^h! Th^had got holdof a slippety 
-cnstmncw, for tiie next moment be had dived over- 
board and disa^pear^ nnder watm-. 

As he imagmed, the exmtement waa in¬ 
tense. ^epcdice eagmfy watohed forhis comii^ 
to toe snrtece, teady to aeixe him in the water the 
moment he appeated. 

Two seceai^! - tiiiee! foor! fire pa^ed, each 
semning an age to tim excited apectetors. Six ! 
e^it! ien ! a whede minote, and siall no signs of 
the onfortonate man. 

Angiy mnrmnis hegan to he heard from the dif¬ 
ferent ships, and boats b^an to crowd round the 
spot, and aa eager kxik-oot was kept in erery 
posible diree&m. At last it became apparent 
toai tite poor man mnsthsre beendinwned, and the 
nnhap py poUciemmi endearomed to slink away on 
shore «mimg tiut groans of Hie spectetors. 

ifot so, duM^h. Acntterfromthe ship is seen 
^qtroaebmg, aim sotm th^ in tiieir tum were 
^ nu^ j^isonus mid taken on boanL When theie, 
howerer, nothing coold be done to them. They 
«im ply said that a deacr^tkoi of the man had been 
sent to the p(dice office, and they, in accordanoe 
with tb«v dnty, haring fbaml him, had airested 
him mid were biinmog him on board, when he 
eseaped, and they l^gircai (diaw as in duty bound. 
Undu these circnmatances, nodiing ceuid be done 
. with diem, so th^ wue anceresnociously bundled 
orer the and w^t diOT way. 

Shordy after thj», as a gronp of officers were adll 
gadimed tog^hu on the qoarier-deck telking 
exfjtedly orer what had jnst occurred, a drippii^ 
Sgnre ^qmred from n nder the po(^, and comu^ 
np to die officer eff the watidi, tondied his forelock 
and reported “ Omne on board, sir !” 

Er^ <me started as if they had seen a gbost, for 
dime anre eno ngh was onr hero safe and sonnd, and 
reiy much pleased with bimself too, judging from 
the btoad grin whiiffi spread avfs h^ tece as he 
repcsrted himseW. 

*nia nrpTjinntinn was Simple enougb. In those 
old line-of-batde shi[B, «.iling nsed to be much 
more resortedto dian steaming, ami consequently 
(as indeed is the case with many ships of the pre- 
smit dayX the serew was node to lift. This 
necesaita^ a shaft or well the upper deck 
down to the serew. Malteis a great place for bath- 
ii^, and when die men skyhuking about in 
the water, mar^ of them used to amuse themselves 
diring down and cosong iq» inside the serew 
w^ The man in qnestaon was one <ff these, and 
when hard pressed by hte pursuers on the above 
occason, the idea n tiliaing his experience had 
flaahed across him, conseqnentfy he had made his 
dire and dissqqteaied as I hare related, a feat I 
must say worthy of a Whitehead torpedo, and so 
giren a place antong my adrentuies. 

Alter r emainin g a few woeks at Malta our 


squadron waa ordered to Port Said to guard the 
passage of the Indian troops who had been ordered 
to the Mediterranean through the Canai. The 
water at the mouth of the Canai ia very shallow, 
the squadron, when lying at a distance of over two 
miles from Fort Said, being in six fathoms of water. 
This smaU depth was the cause of another mishap 
occurring to me. 

We were exercising one day, and I was just 
going to be flred. The tube was laid at 7 deg. de- 
pression, the order “Standby’' given, and then 
“ Fire.” Unfortunately something went wrong with 
the “ stend-by" ralve, so that very little air got 
through it. The oonsequenoe waa Uiat I just went 
slowly out of the tube, toppling orer as aoon as 
my tail fins was freed from the upper guide and 
going nearly vertically into the water. 

Down I went with no ehanee of recovering my 
horizonta! direclion unfcil soon I found my nose 
buried sereral feet in the soft muddy bottom, 
being kept down there by the acUon of Idie screws, 
and so gyrating round and round on my nose. This 
tuming process gradually freed me, and up I came, 
but unfortunately j ust pointing direct for the ship. 
If the sorews hii kept goii^ I miist. have come 
to smash again, but luolrily they had performed 
the numbet of rerolutions for whioh they were 
adjusted, and the counter coming into action 
stopped them when I was about ten yards off. I 
luckily had not had much time in whieh to get np 
my vdocity, so I got off' with only my arrow head 
amaahed. If I Imd been fitted with my proper 
pistol, and had been. ready for .action, it would 
either have exploded while I was at the bottom, as 
soon as the safety wedge had been withdrawn, in 
whieh case the ship would have been s h a k en, or the 
, explosion would have teken place on my striking 
the ship, when she would have had a bole blown in 
; her. 

There was negieot here s^ain, for had the expul- 
■ sion geax been properly tried, as it always should 
! be before firing, this would nerer have occurred, or 
: had the Freneh system been used that I mentioned 
! last week, of expeUing with a small powder chatge 
! instead of the compressed air, such an accident 
could not possibly Imve happened. 

It was about this time that it was determined to 
keep the exercising torpedoes on the main deck in 
their carriages, instead of striking them down below 
every time. I was heartily gl^ when I, heard of 
this arrangement, because, zn the flrst place, since 
my fall, I was always very nervous about going up 
and down the hatohway. And in the seoond, I 
would now be in a better position for seeing and 
hearing all that was going on about nje. With 
regard to the former I need not have been afrmd, 
for a lesson like that is not easily forgotten, and aa 
I have had occasion to remark before, the best way to 
make people do rigbt is to tet them see the results 
of doing wrong. Of course I don’t want to make 
out that everything should be broken, when teach- 
ing people, in order to show them the results of their 
evul-doing, but I do wish to protest j^ainst the 
practice of hidii^ things that go wrong, because 
they are not to the credit of those in charge. They 
should be made as public as possible, and a ciear ex- 
planation given of wbere and how the mistake waa 
made. A teirible accident occurred about tbia 
time wtnch will illustrate this. Aa I have already 
told you, we two exercising torpedoes were now 
kept in our carriages on the main det^, and I was 
thus a witnees to the events I am about to relate. 


NOTES, FROM THE UNITED STATES. 

pHixAnstpniA, February 20, 1885. 

Ths totai sales in iron and stoel in New York, 
Philadelphia, Pittsburg, and in the leading weatem 
markets, for the week ending to-day, acoording to 
mail advices, show very little incresse over the pre- 
vious week, but indicate better prospecte, through 
inqniries and offers made for material to be fnrnished 
during the next sixty days. Among these inquiries 
are rfeqaireniente for between 50,000 and 60,000 tons 
of taiis, of from 56-lb. to 40-lb. seeUons; between 
1000 and 2000 tona of bridge iron; about as tnneh 
building iron; between 20,000 and 30,000 tons of forge 
and foundry iron; with firm inqniries for sheet and 
bar iron, &o. The consnmcrs throughont the eonntry 
■ me very backward in plaeing large orders, cvim wh^ 
; assurcd that lower prices will lead to restriction of pro- 
duetion. The totai quantity of ingots converted last 
year in the United ctetes was 1,538,355 tons, seven 
per cent. less than for 1883, and nine per cent. less than 
the highest produotion, -whieh w.as in 1882. Penn- 
sylvania’s prodnetion was 1,029,244 tons, against 
1,044,396 tons in 1SS3. There are Bessemer Steel 
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anxUiary goArd piatefl may be atiached to the jsws 
of tlie grippers, so as to pcevent ilie cable leavii^ 
them upon opeuii^ tho apparatus to aJlov a cac to 


Ihem upon openii^ 
stop. 


THE AETOBIOGRAPHY OF A WHITE- 
TTy.AB TORPEDO.—No. VI 

OcB gunSi like tiose of ^ modem ships abore 
Ihe aloop ciass, were fltted to firo by electridty, and 
in order tbat you may cleaily underatand howt^ 
accident jnst refeired to ooourred I mnst explain 
tbe lead of tlie electrio wires nsed in the gun drcuii. 

Kgs. 16 and 17 sbow thU lead. 

The batteiy (a laige Leplnncbd of hx edla) is 
placed on the orlop deck below the water line, ao as 
to lednce thncdianoesof its being damaged by idiot. 
Fiom one pwe of tTiia battety two trires A A aie 
led. (Note, aQ wires axe insulated.) These wir^ 
go uptothe main decktogethei, andthen separate, 
oa<-1i going its own side as ahown, Fig. 17.- They 
then pass along the main deck nntil immetUately 
under the conning towei, irhen they go ea<di to 
its awn fiiii^ being jomed to one another 
by a wiie crosdlig the bmge (a a). Thus so far 
we have a complete vire le^- from one pede, 


oi>eade(betveenlia or H e for ezampie) are shot 
sin^, ibe cun e nt will stQl aet along the other 
Ivanch. Sochistiiegiincirmithithemain points, 
bnt afi» this -was fitted it vas foemd desirable to 
have meaos the gois by electdcity from 

the main de^ as veQ as from conning tover. 
Hrawe firii^ vere inserted each dde atdd. 

Nov ve obserre tbat if ai^ ot the fiiing keys at D D 
ar EX aie pmeased dovn, bioadaido or the guns 
vliiidi may be coimected oa ihe mde to which tbat 
partieolar fiiing fc^ bekn^s, vSl be hred. It was 
tKia douUe arTai^ement of ke^ tiiat caused 

ibe aeddent abont vbieh I am g<ai^ to sp^k. 

R is rmrffTfnaiy to test the gtin ciicuit once a 
monib, and as a role it is aivsya done before firing 
it^es I need not stop to enter into ali the 

detaOs of tes ii^Fg ; suffice it to say that the real 
pvaciacal test is to pot drill tnl^ In -Uie gnn point, 
c(Hineot <q> the alots aod bt^s, and see if on press- 
dovn the key, the tabes e^^ode. 

Onthisoeeamem the diilltobas vere put In, the 
siots andbdlb vere eomiected 19, mid Haiid, who 
vas » ii pMS Tifa«iHifig ffie testing, vent np into the 
cenmingtoverto jmem dovn ihefiring key. Eehad 
jnst puhedha^ the haif-oo^ arrai^ment ready 
for finn^ vhen, to bis aatoBiabment, oif vent ali 
ibe diili tabes oa that side. He immediately 



thiough tbe firing keys and back to the same -pede. 
From the other tenuinal of the firing k^s Uie 
utres gh dovn, each on their ovn side, to ihe gun 
deck, vhere they join the main fore-and-after at'B. 
This main fore-and-after is one of tvo vires ran- 
uiog the iriiole length of the gans and la-sing 
branches for each gun lef in as shovn. These 
bcanches are fitted vith vhat are ealled siots and 
bolts (which serre to hreak the connecUon dmuld 
the particular gun to which it belongs be not 
required), and have points at tbe ends orer which 
the E^irals on the tabes fit (see Figs. IS to 30X 
Wires C C connect the retnrn fore-and-after vito 
the other pole of the battery, and anoihei vire c e 
joins the t^um fore-and-afiers each side vito one 
another. By foUoving the circuit it vili be seen 
that as long as ihe firing keys in the conning tover 
are not pressed dovn there is a break in the ciicoit, 
andtherefore no,current can fiov. When, bow- 
erer, either key is pressed dovn, if the tube is in 
I^-g.SO 



any gun orguns, and the slot and holts from that 
gun or those guns, are connecW up, then there isa 
complete cirouit on the ode that the firing key is 
pressed dovn, and tbe guns so connectedup vili be 
hred. The object of ha-ring wires connecting the 
opposite wires at a o and c c is that tf the vires os 


rotoed dovn hgain, bis im^estom being that some- 
bo^ bsd pressed. dpwn toe main detA key, hut on 
getiang dcwn on toe m»™ deck there vas nobody 
m>»y tbe key, and to» mea vho vere ahout ali 
ssrore toey had not tonched it. The oniy conctu- 
sion he coold anive at, vas th^ he had hy some 
means vharmOTing haek toe balf-cock arrangement, 
toe (arentt. Acccadingly the conning 
tover keys sme taken to pieces, and a certain 
amonnt of diit vas foond inside toem, hardly 
ezMn^h, TTimd tlwinglit, to affoid any chance 
compl^big the mrenit tihrou^ it, but as after the 
kes» h^ bem deaned the dicint teded correctly, he 
coold only jvmrfinin tlmt dn« must have been the 
caose. 

I conldfaave tdd tban heU^, for 1 sav ererything 
that h^^ieoed, vhidi vas as feffiova; 

When Hand vent np to the conning tover the 
fizst time, one toe gomiety iiutnictors vho vas 
assstang, sedngtoe main de^ firing key near him 
^ had been pnt ont for tostoigparpos^) commenced 
to fiddle vito it, and vitoont toinking, pressed the 
Vtin h Of coone toe tabes immediately vent 
nW He direcdy xeslised vhat hs had done, and 
tiftiwg afoaid of a lowii^ for hm carelessnees, and 
tome bdi^ nobo^ near (he didn’t tfaink of me) 
he qmelly dcqied amy, so toat when Hand came 
dovn nobody vas neu toe k^. Ti the man had 
onfy ^>oken ap he m^it have prerented a serious 
acddmt. 

Tbe neat d^ -ve had targei piacUce. The fleet 
vas formed in “ singde cnlnmn line ahead,” tvo 
caides distant, and at a signal bcaa us (the fi 
dito) each droi^Fed a taigd (see S%. 21). After 


Fi^.V. 
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mnnnig on dx caUes the was made “ Alter 

eonrseiii Bnecassit» d^it pointeto starboard,” and 
toen vhen ve (toe flagAh^) had gone three cablea 
(fiOOyaids) on tok caarBe.^in “.^ter course eight 
pmnts to stuboard.” as targets come 

abeam.” Jiy ibis means ve rrould, vhen all got in 
line ahead agmn, be steaming along parallel to the 
line of tai^te vhicb voold be abont 800 yards on 


our starboard beams. It vill be seen by re- 
ferring to the diagrain that vhen we had got on our 
nev course parallel to the taigets, ve had about 
900 yards to run before the first target got on 
the beam, ao as we vere going 12 knots, we had 
only two minutes and a qnarter to spare. The 
Word “ Ready'’ vas therefore passed dovn to tha 
gun deck, the tubes vere put in the guns, siots and 
bolfa connected, and the word “ Beady” passed up 
again to the conning tover, to show that the guns 
vere ready. Just then, one of the roidshipmen 
near me getting fidgetty, saw the main deck firing 
key near him, mid like the gunner ’3 mate the day 
before, he commenced to fidd l e vith it. He did not 
know vhat he vas doing, poor littie chap, he had 
only come out freah from tlie Britannia a few days 
before, and hardly knew vhat eleetrioity meant, 
Here was something toptoy vith, while they vere 
waiting to fire the raoadaide, so the noit moment 
dovn vent the key, and off vent the broadside. 
Decidedly vell-aimed too, for in an instant dovn 
cama the whole mainmast and gear of the Aurora, 
the last ship in the line. 

I have tieii a long time to teli aU this, but really 
it only occupied about a minute, just time enough, 
as you will see by reference to the di^ram, to bring 
the Aurora on our beam. Luckilyve happenedto 
have a slight roll avay from het at the time, so the 
broadside vent high, one of the projectilos bringing 
dovn the mainmast, as I have told you. 

The author of all -this mischief, as soon as the 
broadside vas fired, dropped his plaything, and 
vent to attend to his guns. He had no idea that 
anything was wxong, and as for his having fired 
the broadside by just pnshing thst button, he never 
dresmt of it Hovever, he soon was enlightened on 
the subject, and I don’t think he’ll do that ^ain. 
You see the admiral felt rather gnilty for having run 
the thing so close, so he vented his disploaaure on 
the captmn for not havir^ the broadside nnder 
proper control. Captain Tur, you may he sure, 
passed it on to Hand for carelessness in not seeing 
the key safe. Hand passed it on to the small middy, 
and talked to him Itoe a father, and he, poor hoy, 
he had no one to pass it on to, so all he could do 
was to creep avay into a quiet comer, and ciy as 
if his littie heart would hreak, feeling himsdf a 
murderer, and thinking sadly how all his bright 
visions of one day being a socond Nelson had been 
brought to an abrupt end by this awful event. 
He knev he had done wrong, and hehaved in an un- 
offieer-like way in playing vith this thing when he 
ahould have b^n attending to his duty—indeed, he 
had this dinned into him enough, poor hoy—and 
he felt that everybody would be pointing Ed him, and 
saying look at that f^ow in the mid3hipman's uni- 
form, he’s only a littie boy, because he ^ays instead 
of attending to his work. He was touch^ in that 
most tender of all points in a young man '3 mind, 
his manliness. However, he got over it in time, 
and 1 saw in the paper the other day that he had 
taken a first-class certificate aa gunnery lieutenant. 

I pass over the inquest held by Captain Tarr on 
the matter ; how he went into eveiy littie detail, 
and at last actually ferreted out how tha instructor 
had hehaved the day before, vhen testing. H and 
got a “ taiking to” that he remembered for many a 
long day, while the instructor was disrated to able 
seammi on the spot. Serve himright, too, I think. 
If he had only spoken out vheu he first made the 
mistake, none of thia would have occurred, as the 
necessily of being very carefal urith the main-deck 
firing keys would have been thoroughly appreciated 
and steps taken to keep them ont of harai's way. 
You may be sure that after this accident people were 
careful enough about them. Indeed, on hoard onr 
ship, they were for some time kept under lock and 
key, the key being in the gunnery lieutenanfs 
ohMge. Great inconvenience, however, was found to 
atise from this, as the gunnery lieutenant had to be 
chased every time “Electricfiringbydirectinggun” 
was used, ao that eventually the order was given 
that th^e keys were to be kept stowed away in 
their boies nntil the order “ Electric firing by 
direoting gun” was given, when it ivas taken hy 
No. 1 of toe direeting gun, who -was responsible that 
it was stowed away when the firii^ was finished.' 
I have gone out of my way again to teli you about 
this accident, hut I consider the time by no means 
wasted, as the incidentis instruclive in the extreme. 

When toe accident I have described ooourred, 
toe squadron was on its way to Crete, -vhere 
toe inhabitants had rebelled against Turkish 
rule, and where an insurrection was consequently 
proceedh^. We had no exeroise hero, hut I mnst 
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teli yoii of an ioeident that occmrad. The- r«ider 
will perhaps be aaying, ‘ ‘ Thia old Torpedo k alwayg 
wandering off and telling ua aomething quite dif¬ 
ferent to what we are suppoaed to hear, that k, 
hia own adventures.” Well, perhapa I am. Bnt 
you muat escuae me, because when I remembor a 
thfflg that atruck me at the time I eant h«»lr 
thinking that it will amuae you too, so I jist 
teli it. Yoii’d better let me teli the tale roy own 
way. Well— 

Fighting wae continnally going on round Soda 
Bay, in which we were lying, and great com^ainia 
were made on both aidea about the atrociti® e«n- 
mitted by theiropponenta. Idaresay evetyona w3I 
reroember the excitement there waa about the Bdl- 
garian airocities. The papers nearly made 
fortunes by them. 

The Turks being at that time very ansiona to 
stand well in the eyes of the !Eluglkb, seizad npm 
erery opportunity of exhibiting the atrooiousne® 
(if I may use the eipression) of their enemies; eon- 
sequently one moming they brought off, for Ute 
admiral'8 inspeotion, tte corpse of one of thm 
aoldiers who had been frightfolly mutilated by the 
enemy. The insu^ents, anxious to defwid t hgm. 
selvea, a few momings later brought offiie b^yof 
a woman who had been tieated in much the same 
way by the Turks. Altogether there didn’t seem 
mnch to choose beiween them, though one eonld 
r.ot help admiring the splendid physique and en- 
durance of the Turkish soldiers. The pay of the® 


m a penny a day, and at the time of which I 
am tiuy had not been patd for orer a 

year, ao iiiat th^ faadn’t maeh to spend. We left 
the «^poaing fonsea atiD ^ting, wo having re- 
eoved oiden to twoeeed to Cypnm, mid it waa here 
that an adventore oeemred iriiieh nearly ohanged 
tiievlidle tenor <ff my exktiatce. 

B vae a bentib^ ealm day and everything 
promised wdl for a run; the water at Cyprus is 
paxticolariy elear, and ii is a teal luiuiy to hare a 
Bwim in h, 80 th^ I waa very pleased when Er® 
cane along the main deck ahont e^it o’clock, and 
patting me <m tiie hat^ atid: 

“ Well ^ feDow yon are goii^ to have a swim 
thia nunning and I hc^ yooTl manage to swim 
stravit.’’ 

I ahonld have litxd tohave ®id : 

“ ThanV yon, dldfeUoir ; yoo may be quite cer- 
ttft if yoo and yoor pe<^k manage me pro- 
perly rll go gtra^ht en<n^!” 

tfnfartiiiiately,]^bmi%able to expre® myaolf 
in worda, I v® nnaUe to haiJ iha Barc®m at his 
head, he tnmed roond and walked away, quite 
gPoonaaoogtl^IhadaiyfedingBin the matter. 

Ji^ then. I heaid Oommander Curaem sing out: 
I my, Eves, that torpedo ia jost beginnmg to 
gei a propes polkh on it. I h^ -we are not going 
to faOTe amy nibUdi in the way of exeroiae with it.” 
tomed Toond witii his osual grin, and said : 

“Oh y® sir I was jnst gmng to teli you—the 
c^jtam wuda it ezens^ to^y. ’ 


“Eh! What! Nonsense! 'The fliing is jnst 
beginning to look respectalde, and nbw you wai t 
to spoii it j^ain. IVe had three men bnrnishing 
that torpedo for a week, and thafs ali the thants 
One gets for trying to make the ahip look d®ent. 
It’s always the way with yon torpedo and gunnety 
jieutenants, pullii^ things abont and making them 
in a me® ® soon as they get d®en^ clmu. You 
ean’t haye any men thm moming. I can’t spare 
toem! Beddes, ifs your forenoon wateh. ITl bet 
you put the «ptain up to thia.” • 

The reader must uow toat torpedo lientenanta 
on boardship bave to keep watd», but it is ex- 
preasly laid down that when torpedo work is going 
ontheyare toberelievod. Ofeourae the oommander 
hnew this, but he always thought it his buaine® to 
be ® obstructive ® possibie to anything in the way 
of torpedo or gunnery drilla, eepecially if there 
waa a chuice of the n W-nli Timm of the w®pons 
suffering. Hand, the gunnery liautenant, undei- 
stood hnn vory vr^, and used to let bim run on, 
merelymying, “Verygood, sir, thenTllenter in 
the gunn^ log that the men eould not be spared 
for the diillemd as Uiis log w® examined by the 
captain eveiy w®k, the ®mmaadei knew that 
inquiiy would be made closely into the matter, and 
so unless tiiere was a very good exeo®, thedriUwas 
generally allowed. Bnt Era w® of fcoo excitable 
a diapositionto take things in this wayj so whea- 
ever his drills were interfered with, an exeited ex- 
postulatioQ generaUy followed, which did no good, 
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and oreated ill-feeliiig on both sidea. Thig oe- 
«UTOd now, and he ended by doing what be oc^tt 
to We done at first, touching hia cap, and 8 a.yiiig 

Very treU air I’D teli the captain you &aii't msec 
theinen,”andfralkmg off in higb dudgeon. He 
w^t down into tbe w^d-room, and relieved Us 
Mmgg by abnsing hia superior ofBoer for half an 
hoittto any onewho would listen to tiim^ atraid of 
which time the conunandet’saies 3 cingereametr> l»;iT. 
saying: 

‘ ‘ The oonimander says, sir, tliat you are to haTc 
the Whitohead ready for exerdse immedbt^, and 
please -will yon be as quiefc as posaible." 

As you may im^e, thia didn’t tend to «-aJmMm 
down much, and in a vile temper hc proceeded 
to msAe the necessaiy anangeraents for firine 
me. Kie resuit of idl this was that everyUnnff 
was done in a hurry and I tras not peop^ 
iooked after. Howeret, 1 was fQIed ainT^ 
carnee traaned into port, and iie neeeasrr 
^juatments being made, I was fired aa usnaL I 
had been oonsmous that the hot weather wehad 



latdy ezperieneed was a&etang the india-rubber 1 
aeati^ of eme nlTes, and I was in hopes ! 

shat it would have been Iooked tobefetel was used ■ 

a^in. Now, howerer, thin^ were done in such i 
; a ki^ttiatthm waano timefema olose inspection, I 
j m»d it was with horror that, alnu»t immediately ' 

a^ makiiig the phn^I feli this aeatinggo, and 

I tbe wata slowfy tricUii^ into ane. I made frantic 
: ^<«tetoahowaiat8canethiiigwaswiong. Ofoouree 
in the nabud comae of eronts, as soon as I had 
made the firet dive, down I went io a ceriain 
dmrth, and thmi the r^nlating g«»r coming into 
play toon^t me again, and so I travelled hori- 
, spntally at the reqaired depth, hnt now owing io 
, the TOte gettiog in, as I tomed iq», this waler 
■ mshed aft, and np come my nose at a considerabis 
ao^ynomnchaothatleametothesurface with a 
Thea I fdl and dived agmn, the water now 
roshi^ ^ other w^, and domi I went again. 
ImMily the eonntm was • <»ly adjusted for 100 
yai^ and when ^ screws st^iped, having plent? 
<rf lUK^anCT sffll leR in me, I floated and wm 
pi«ed iq> tiic boat whiidi was looking out for 


I«8de%hledwhenUieygothold (tf me I oan 
^ yom Aa Iraig as I was near tbe sutface the 
damaged ?alve didnot act, and the water didjiot 
«unem, sol was safe. I floated a atle lower and 
was alL I Hnmght 1 was ^ now and 
^y ezpecied to be towed aloog^ and hoisted in 
«ot^ toworer, for ^len I got alongaide, Eves | 
who had not yet lecormed firom hm rage at the 1 
ucOTcrencos aie maming, came down the side, 
gowiing at the infmnal torpedo,” and especting ■ 
to aee whrf ims wmng with me at a cnmory glance 
W con^ he eonldn’t do tiiis, for to afl appeamnee 
1 was the same as ever, only fliaiing a htUe 
low», and what was honor when I heardhim 
^totheengme-roommtilicer, whohad iramediate 
cha^pf me : 

“ giveh irn an o th a rna see ithe goes aJl 
^narel tot see anythiiig.aie matter he must 
haTO ^ek sonmtinng ai^ got defiected up.” 

Has any <me «rf nty readers erer had that most 


temble of nightmares, in which you imagine your- 
self about to be killed, and feel that you hare 
neitherpowerto move nor to save yourself ? Ifso 
you can imagine my feelings on being thus doomed 
I toew was almost certain destruetion. A 
wld ^rspiration broke out in my every pore, and 
1'believe I actually shivered whilst lying on the 
cieax boBom of the blue Meditcrranean. It^s no use 
bothering you about my feelings, though; they 
oouldn’t make any difference. So the couuter was 
adjusted, this time for 300 yards, the steam pinnaco 
sene out as a target, and I was started away in her 
. direction from ^ongside the cutter. 

How can I describe what foHowed ? 

The same tWng happened as in my first ruii, only 
my course thia time consisted of short runs down, 
and then ascente endlng in violent jumps out of the 
water, the amount of which inside me increased 
overy time I went down. Stili, I had yei some 
buoyancy left, and I hoped against hope that I 
might stili survive, when what was my horror to 
fad that the spring of the oounter had hung and 
th^ I was now bound to go untii the air ran out. 
I made an effort and came up for the last time 
about 400 yards off, then down I went and struck 
the bottom at the depth of about 25 fathoms. As I 
steuefc, my nose caught in the sand and I tumed 
claan over, and as I did so the tr^er was caught by 
a rock and the air valve closed. Too late though. 
The bupyanoy was all gone, for the chamber°in 
which the leai was, was nearly full of water. 

The sub-lieutenant of the steam pinnace had 
meanwhile seen there was something wrong with 
me, and as I passed the boat he foUowed in tho 
hope of picking me up. He did get close to mo 
just as I came up the last time, and the bowman 
made a grab at mo with the hoathook. He just 
tonched me and no more, so all they oould do was 
fo watch me disappearing in the blue deptha, buoy 
we place, and then return on board to report my 

The reader may imagine the way the news was 
received by the different authorities on board. 

Eves said, “D-nthe torpedo and eonfo^d 
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me for being suoh a fool aa to let it go when I haii 
it safe once. ” 

Commander Cursem said, “ Well, Mr. B?e8, I 
liope you are satisded now at tke resoita of yoar 
torpedo exeroiae. I hope for the firture youH 
your time ia keepiag the torpedoes ia a deceat ^te 
on board ioatead of losiag ali our weapons, vhkh 
may be wanted at any momenfc.” 

You see, he admitted we might be ns^ul srhen 
it suiled his purpose. 

Hajid said, “Poor old Torpedo, so yoa restQy 
are goueatlast,” aad then proceeded to tty and 
deviae some means of recovering me, and of fittiog 
a theory to aocount for my loss. The latter h* 
could not do, but he snggested the advissbQity of 
trying to piok me up by dra^ing for me with tho 
Blup's seiae doublra and well weighted at the 
bottom. The watcr was too deep for diven, 
the greatest dapth at whioh a seaman diver is sop- 
posed to Work being 12 fathoma. 

Captain Tarr of coutse inuaediately hdd ^ in- 
quest on the matler, but, contraty to usual,' no con- 
clusion was arrived ai except thab I was gooe, 
aobody disputed that for an instant 

The question now was how to get me back ? Th» 
water was, as I have said, very deep, 25 fathoms— 
too deep for divers ; there was nolhing ftm it bnt 
to try dragging. This drag^g is, as most of my 
readers probably know, carried out by two boate. 
A loi^ hawsei bas a weight attacbed in the centee 
as shown in Fig. 22. The ends are then 


iowii^. Two steam piimaces were used to tow, 
and the dia^ing recommenced, and was condnued 
for three moie di^ but witb no resuit save the 
oatfthins of a few unwaiy solonarine 

monatem. The otuiclnsion then anired st was that 
eitiier J was not timre or that if I -was, X was un- 
catehablc, so the pnrsuit was givei np, and once 
again the report ibat X was lost was sent horne to 
the Admiralty. 

X nmst now letum to myaelf. and relate what 
hj^pened to me meanwhile. 


THE CLTNOGRAPH, OR BOREHOIE 
TEST. 

TjS o^ issue of Jannaiy 9 last we pablished an 
Intereshng commimication re s pec U ag a lost bore- 
hole at the Holyiood Biowmy, E^tengh, where a 
veiy ingenions me^iod was adopted ct finding the 
apprusimate pomtion <d the ho^ .It hsd become 
dedraUe—doabUesB hecanse of that natural want 
of fiutii in fhe abeolide shai^itoess of the path of 
the diunond or other drtU which orory practical 
man most feei—to ascertmn, 1^ m^ns of a drive 
frmn ttie bottom <rf a well ^ft deep, and only 
18 ft. distant fiom the month of presumably 
peq waid icala r bore, wheUier tiie Hrill -had pursued 
an approiiiiiaEely Teitical conTse. Thedrirehaving 
faQed to intenect tlus, atthon^ aa excavation hsd 
been made eactmidii^ 3ft. allronnd the spot where 
it should have heen, hax magneta -were let down 



in each boat, and they puU slowly along where the 1 
obgeet is supposed to be. Should the hight, which 
drags aloiig the bottom, come across the objaot, the 
boate are brought up by it, and, comii^ b^^mr, 
a ting is put on over both ends and allowed to aEp 
down to the object, which is thus inelosed in a 
noose, and oan be puUed np. It will resdi^ be 
seen that this is not by any means a good -way of 
pioking up a torpedo in deep water, the odds being 
so mu^ in favour of the bight passing over the 
torpedo without catehing it, or, if it did oabdq the 
chancos of getting it up are smaJl, as U wmdd , 
..probably slip out. However, it was tried, and for | 
two or three days boats from the squadron. di^ged ! 
steadily over the spot whero I was supposed to be. | 
They met withno sucoess, andfinally it wasdedded 
to try Hand’B method wilh the ship's seine. 

The ends of the seine were therefore doubled in 
towards the centro, leaving the cod A (see di^mm) 



olear, wcights were attacbed . the lower edge to 
counterbahinee tho flotative p wet of the coda and 
keep the net down at the nottom, polea were [ 
atranged as usual at either id to keep it spread ' 
out, and ropes were atta- ed to Uie pdt^ for 


the borchole and a compass juto the adjoin- 

ing drive or gallsry, smd, tonn tiie behaviour of this 
compass'undim tlw TnfliiBiM» of the bar magnete, 
ttie position of tiic horehide was indicated. It was 
eventn^y interaected, no leas thui 8 ft. away from 
tts theoretical path, whidi is gratuitously assumed 
hy diamond ibill manntoctni^a to he sbeolutely 
stra^t and tnie. Soehad^edion at only 200 ft. 
d^ith wonld indicate a probable error ot at least 
40ft. inSOOfL, andittcieasingingeometri.calratio, as 
can he eaaij proved 1^ bniding a atmight Steel 
wdre, snch as a very ftne needie, stiffly 

against the edge of a foot nde orgradeated scale at 
one mtd, and Uflang fhe other end of the needie 
nnU, at 200 parta on the scale, the needie defiects 
c^ht of fheae parts. The d^e^ion at the end 
lifted, whiidi is at 500 paris (lepresenting 500 fh), 
will be found to err, rougidy, by tiie amovuit 
siated, namely 40 paits, ot f<^ In fact, the 
reader will praceive at once fhe serioos aspect of 
tiiese defiectioDS—they we incteaslng etrors. If at 
50fL the error is 2d«g., at lOOft. it is 4d^. or 
more, atlSOft. it is 6d^. or 8d^., wid it will 
porsue a corve of more <m less r^alariiy until it 
ictoms opon itsd^ nni«ui ^le deflecting isduences 
sooner twminafe. 

If is not wottderrful, therefore, that the 

c omrno n beli^ in ttie capaci^ of diamond drfUs io 
hore.a v fcraigb fc hole throi^r hnndreds oi feet of 
stirvaiyii^ denwties, and standing or at 
eveiy pd»ble angle io the line here, ha-s dnriag 
the past two or three yews bemi sev^ely shaken. 
At varioas places, and notably at Sandhurst and 
Stawell, in the jwovince of 'Vutcaia, Australia, 
where costiy opwatiinis wme in seveml instances 
rmidered necessa^ by a mistaken conOdence in the 
reclitade of diilhi, the bmes H»de hy these implo- 
meuts were footkd to have deviated so seiiously 


from their initial dircction as to imply errors 
amonnting to froiu 30 ft. to 76 ft. in boreholes of 
500 ft. Inquiries recenlly made in Califomia 
and other mining States have elicited the fact of 
grave dcflections involving large outiay, and great 
perplexity having occuiroi there also. In fact, 
wherever a drill has touohed payahle stone, and 
whetever the resuite, therefore, had to be mined 
for, the search for them has been protracled, be- 
wildering, and expensive ; and in every case the 
borehole and the minotal deposite tonched by 
the drill, have been found at a coosiderable distance 
from where they should have been. Hanoe the nn- 
popularity of diamond drills among those 'who stand 
most in need of their assistance in prospeoting ; 
and henoe the necessity of devising some method of 
deteoting their deviations, and of toming their 
vi^aries to useful aecount by reducing them to rule 
and messure. 

The aocount of the successful search for tiie loat 
hore at Holyrood elicited a letter from Mr. E. F. 
Macgeoige, of Victoria, who is at present residing 
at I^ey’s Hotel, South Eensington. This letter, 
wMch we published on January 23, related that iii 
the case of a loat bore at SteweU, after various 
methods had been su^ested, such as infiltration 
of Chemicals, hydraolic pressure, magnetic action, 
electrical measurements bctween borehole and 
drives, and had b<!en rejected in succession, and 
after the mining managemeRt had entertained 
serious tlioughte of ahandoning the search, tlie 
writer, struok by the gravity of the situation, de- 
vised a simple and delicate, yet effective, means 
of making a survey of the bor^ole from ite origin. 
Sinoe the date of the letter we have prepared en- 
gravings of the latest form of Mr. Macgeoige’s ex- 
ceedingly ingenious apparatus, and vre now publiah ' 
a deteiled aocount of ite construction and oi>eration. 
The part that is iuserted in tiie borehole (Piga. 1 
and 3 to 6) -will be found ihustrated on page 269, and 
the instrument by which the indications are read off 
(Fig. 7) on page 258. ’ 

Ciear glass phials (Fig. 1) nearly Med vrith a hot 
solution of gelatine, and each cont^hing a me^etic 
needie in suspension, free to assume the meridian 
diiection, were encased in a brass proteoting tabe 
(Fig. 3), and let down to the depth required, being 
allowed to remain for several honrs until the^atine 
had aet. On.withdrawal the phials could each he re- 
placed at the same angle at which they had cooled by 
means of the congealed surface seen through the sides 
of the p h ial, and which 'was brought horizontal. Be- 
vol-ving the phial npon the part where the magnetic 
needie was seen imbedded in the gelatine, until the 
needie agmn was in the meridian, the phial then was 
manifestly in the same position, bpth as regards 
inclination and azimuth, as it -was when ite con- 
tents congealed ; and fhos the gradient and heai- 
ings ot the borehole at that part were known, and 
soon were measured by means of a rough-and-ready 
angular instrument constracted by the inventor. 
The mean of fhe several phials gave a stili more 
accurate resuit. By repeating tWs operation at 
measured intervals thronghout the .borehole, its 
course was mapped. Suoh was the device which was 
first brought iato use in the Scotehrnsn’s United 
Ddino at Stawell, and which was so effectual as to 
enable the borehole to be found shortly afterwards, 
37 ft. away from its supposed position at the depth 
of 370 ft., a defleotion which increased to the Uige 
amount of 75 ft. at the depth ot 600 ft. 

Scotchman’s TTnUed Miiie. —The most obvious 
Waste of wotfc ia where the drill has passed through 
a lode or reef, and where a drive or a shaft, having 
been carried on for some acores or some hundreda 
of feet in the supposed direotion of the borehole, 
fails to come 'within sight or so^ond of it, and where, 
after passing far beyondwhere it should be found, and 
putting forth crosscuts to intercept it, the pro- 
spectors are finally compelled to cut huge chambeis in 
various direotions without success. This was don& 
in the above mine at Stawell, before the borehole 
was found, as indicated by the test, nearly two 
acore feet away from its proper position, in little 
more than two-thirda ot its full depth. This is a 
serious Waste of time and mon^ ; yet similar mis- 
haps have more than once lakea place, and will con¬ 
tinue to do so until raineowners substitute survey 
for randoin and costly search. The exact data are 
given in Fig. 2. 

In the plan of the workii^ will be seen the 
exploring level A B, which faiied to find the 
borehole at B, its theoretical position if the drill 
had gone atraight down. The subaequent explo 
ratory wvrkings B F, B D, B E, D Gr were huge 
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THE AUTOBIOGRAPHY OF A WHITE- 
HEAB TORPEDO.—No. TH. 

Yod will remomber th&t I had juat simnA fite 
bottom, and in consequence of my eapsizing dn 
strddng, the aix valves had heen closod, ao that 
I lay an inert maas at the bottom. The chamb^ 
that had been GUed tras one of ihe smaller onati, go 
thit thougb I had not sut&cient bnoyancy left to 
■•iBe, yet 1 waa comparatirely light Theta is a 
strong current mns away to the northward herealoog 
the ahore, conaequendy I found that oo toocdiing 
the bottom I was immediately carried away by it, 
from the fact aboTe mentioned that 1 was compaia- 
t-Tely light, The reader will now understand why 
ali the dragging waa of no avail, and that eren 
Hand'a patent dtag failed to pick me up. 

Thus I diifted foi about twelre hours, occaaionally 
being stopped by a rock, and anon bome dear of it 
by the cnrrent. The amount of bruises I sustainad 
in thiq voy^e was wonderfuh and not only brxzises, 
for in paits 1 was polished lihe a mirror by 
with the sand. If Captain Cursem could onlyharo 
seen me I’m sare he’d have been pleased wMh my 
appeaiance. With referenoe to tJiia deaning effect 
of the sand I am tempted once more to tum aaide 
to give you another instance of it. 

It was 'about a week betore the ewents whidi I 
have Just reiated took place, that a stoker belonging 
to the admiTal’a baige feli overboard. The barge 
was lying alongside the ship with steam up, and 
was moored to the lower boora. For the informaiioa 
of thoseof my readers who maynot know what alower 
boom is, I may say that it is a fong spar which ia 
used for settingtheloweratudding sail. In hatbonr 


thia hoom iB E^ged ont pnpendiciilar to the ship ’8 
ude, and the boate vfaen not in use are moored to it 
to prermit their robbii^ amioid. the 8 hip ’8 side. 
It waa 4 PJt.,. and tliie etoker, who had been In 
the boat dothiKlhe afte m oon watdi, had just been 
leliewed to get lus Acaxodiagly he dimbed 

up the JaeoVs ladda on to tiie bo^, walked in 
aio^ Ihe boom, and was dtmhing up orer the fore 
Chain to grt inbMtd, when aomeh^ he slipped and 
feli, staAing hia head as he did ao against the 
ccuner of one of the main dede jpoiia, and then 
bonndii^ off into the aes. The bo^ keeper of the 
cnttm', viudi was also layii^ ai the boom, imme- 
diatdy gave1hea}azm“Manoreiboaid,”and dived 
after him, as did also another man, who was stand- 
ii^ia thegangway at the time. Nmfherofthem 
sneceeded in rearaiiig him, howerer, and thov^h a 
goodlodk-ODi waa hept hy a hondred ansions eyes, 
he nerer was semiagain. 

Thiee d^s after tl»i« one of the officers who was 
ont shooting near the beadi to the northward found 
his body on tim ahore, and hsviug reported the 
matteron his zetom, Hand was sent a boafs 
crew to baiy him, aind 1 heaid biiu talking about it 
,when he came hack. I ardd mttming ^into the 
rerolting details of how the poor fellow was dis- 
^nred, but Ihe one pmnt whudi bears upon what I 
have said before about the efieci of the sand, was 
that ereiy hit of dotlring and ereiy partide of his 
hair had been waahed hy ila actiim. 

Poor fellow! th^ could do rwA bing hut d^ a 
hole near the bead 4 lay him in, zead the funera! i 
serrice orer him, and tiien covec birw aed leare hhn ' 
to bia loDg rest. 

One tiung about tiiis fmmtal {orticDlarly struck 


Hand, and I repeat it, as I think it does great 
honour to the BHtish sailor’s heart. After tho 
grare had been filled in, and there being nothing 
else in the neighbourhood, they had planted some 
futze over the grare as a sort of headstone, one of 
the men pluckSl some of it, and proceeded to put 
it carefully away. Hand asked him what he waa 
going to do with it. 

“ Well, you see, air,” said he, apolc^eticaJly, 
“ poor Jim here had a mother and sister at horne, 
and we thought it ’ud be a comfort for ’em to liare 
Bomething that came off his grare.” 

This story came into my niind as I was lying at 
the bottom having been washed up against a steep 
bank by the current, and I couldn’t help thinking 
sorrowfuUy that my rnouming reiatires wou]dn’t 
even hare the advantage of haring something off 
my grare, unless indeed they had a bucket of salt 
water, and I fancied that they wouldn’t appredate 
that even if anybody did take the trouble to pre- 
sent (hem with it. The rememhranee of this stoiy 
gare me hope, however, for as the poor fellow and I 
had both gone down in mnch about the same place, 
the chances seemed to be in favour of my also being 
, washed up ou the beach. Instead of this, though, 

I here I was, in rery shallow water it is true, but in 
I such a position that there seemed but little chance 
' of getting myself ciear. I wondered that the in- 
geniouB Hand had not thought of lookingfor me in 
this direction, remembering, as he wouid be certain 
to do, the raanner in which the drowned man had 
been washed on shore, and I began to get vety low 
in my mind as the days passed away, and no signs 
of any living tbing appeared—always exoepting of 
conrse those inquisitive fishes who were perpetually 
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prying about me, and tiying to make out wio and 
what I was. 

I had been in this position about a week, wken T 
heard the sound of oara, and listening attenfireiy, 
I couid soon hear voices. The first waa that o£ Svi’. 

“ Well,” he said, “I give it upasabad job hete 
have we been puliing about in every conceivable 
directjon after this old brute” (meaningme) ‘‘for^&e 
last week and nerer a sign of it have we seen-I 
bebeve it’s down at the bottom close £o fhe ship 
o^y we can’t get at it. ” And so si^ing he bangad 
him se lf down ia the stcrnaheeta of the boat just aa 
they wete paasing me. They had been, as he said, 
rowing along the shore in the hopee of discoTezii^ 
me, and now, just as he oould not have failed to 
have seen me, for I certainly was not two fathoma 
down, and the water was beautifaliy ciear, he aat 
down and gave it up. I cotdd have shaken him, I 
was 80 cross with him. 

“ Well,” responded the voioe of Hand, who was 
apparently looking out the other side, “ i£ tt’s anjr- 
where it should fae about here, ao keep your eyes 
open a littie longer, old fellow.” 

Thus adjured Eves gave a grunl and got iq> 
again, but of course it was too late tten, for Uiey 
had got well past me, and so the last ohance of my 
beiug rescued was gone. 

After this I lay there for days, years they 
seemed to me. The monotony at hrst was simply 
awful, apparently the same unchangeable dnlne® 
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^y after day, without break or change of any kind. 
Soon, however, I began to take an interest in the 
fishy inhabitants round abont me, to tnow them ali 
by sight, and to becomo famiiiar with their habits, 
and this helped me to pass the time away by giving 
me something to think about. One night I ww 
surprised to see a bright ^are spreading over tha 
water, and fouad that my neighbonrs the fishes 
were also in a great state of excitement about % 
for they ali crowded in as close as they couid to the 
shore, and eagerly tried to raake out the meaning 
of this stranOT phenomenon. Poor littie be^ars, 
they soon disoovered to their cost, for, being 
fri^tended suddenly by the sounds of humaa 
voices, and trying to make their escape into doep 
water, they found themselves surrounded rni ali 
sides by a net. The voices, in fact, belonged to 
fishermen, who had Iit the fire to attract the fishee, 
and now were drawing in the seine. 

Iwas so taken up with the fate of my late com- 
pamons that I quite forget how I might be affected 
by it, until suddenly I found that the seine had 
caught me and that I was being slowly dragged 
to tha World again. Somehow I wagn’t vety glad; I 
suppose I’m like mortals in that way, onee get iato 
a groove and it is an awful business to get out of it 
again. I had got into the way of lying stili and 


witli tiiem az^ fnriJier. lii snother minute 1 was 
<mce more cm diy land, in con^any with. many of 
my quondam frieris, and sonomided by the throug 
of h^-clad fiahaimcn whose TOices I had before 
heard. aS 'kept at a respectaHo distance 

&imi me at fiiat, not knowii^ aort of a erea- 
tnie I was. Meat of thmn said I was a shark, 
thoogh amne said a datphiii, while otlmis main- 
tained fliat I vas a pnipoise. At las^ seeing th^ 
I made mo movemmit, th^plai^ed up courage and 
came dea»', whmi they were atill mise asionished, 
and the eidamations and ideaa hazarded were 
ciuioiis in ihe eztoeme. At last <me of them 
tondied me and dedared I was made of iron 
I thoi^ht. «eeing I was made of 
ue best Bessmtiet Steel), md fhen diey all crowded 
round to fed me and judge tac themsdyes. One 
oftimm paid the penaltyfor hia rashness, for he 
got hdd of one of my acrews while at ihe same 
m omeitt a n o t h e r qpened the air valve ^on will 
rem^ber that t^ had beem doeed on my 
» ^'fcing the bottmn). The cemsequenee was, round 
went ihe smews wiQi a «uMen twirl, faVing three 
off die man who waa bohWno them, and at 
the same tone ihe wat^ wfaich had of oourse accu- 
mn l ated in Qie boQow aciew shaft, was blown out 
wzih terrHic farce mto the faces the other om 
locAem idio weie me. The ^ect was won- 

dfiiful; the woimded man ^a Malt^e) raised a 
scream sndiasonfyaHaltesecoaldcua^theoQiers, 


felt sorry at the ohance of oncemore seeing dty land, 
yet I had the feeling, whioh I’m sure every one ranst 
have eiperienced at sonie period of thozr Hves, of its 
being a tremendous bother, and that I would almost 
as soon be left alone. However, here I was, beir^ 
dragged aahore, and I couid hear the voices of the 
fishermen, sbme English, some Maltese, and others 
Tnrks I suppose, foc I had never heard the Turkirii 
l^guage before. They wete partly sweating at ihe 
hard Work they had in drawing in the net, mn/to 
heavy by my weight, and partly congratulating 
themselves on the splendid haul they fancied they 
had made. Meanwhile, the sharp edges of mj. tail 
were by no means improving the net, and soon I 
felt that a hole had been made in it, and that I was 
slipping tlirough. I have explained that I had Mt 
rather as if I did not mnch want to be released 
but now that I found myself slipping throug and 
found that there was a vety good chanceof my 
bdng left to vetate there after ali, a revulsion 
of feeling took place and I was seized with a great 
loathing of the life I had led, and an intense longing 
to be onoe more on board the old Feamought, took 
possession of me. My tail had got right throagh 
as I have said, and I gave myself up for lost, 
when I found myself onca more firmly gripped by 
the meshes and bnew that I was again being dragged 
slowly but surely on shore. The hole made ^ 
not large enough to allow the centre part of my 
body, whioh as you know is latger than the ex- 
tremities, to pass; and there being nothing 
Sharp to ent the meshes hero, th^ held me 
fast, and I was saved. I dare say the reader has had 
quite. enough of my feelings, and perhaps some 
may even think that a torpedo has no busi- 
ness with sach luxuries, so I woa’t trouble you 


mdnding 'tbe man who bad c^iened the v^ve, 
ba^, and the ntmod: ivgigfa tmatinn eUEued. 
T^vnlve wid^ bad been only partly opmied imme- 
diatoly (dosedagam (there bemg a partaal ^rmg -- 
it) and X vas motionlesa im befwe. 

Tmagin e the exdtfmait amimgri: tbe giocp of 
fislimmen and tiie bad langnage ensued. The 
man wbe <^ieimd fhe valve had no idea Umt it was 
^ who emsed ali tim miaebief; everybody hsd 
been fingmii^ me, and he viUi the others only 
dn^edmewhentiieyaawthe anddmi lushof the 
acrews and ihe jrt (d air and wa^. The attack, 
fecrefeu^ ^eued to be quite ^cmtaneois on my 
pait, and they couid only condnde th^ I was some 
woodeifal marine monster pnnnrTiiifid of intenso 
canmng who had wmted nntil I had tempited them 
* >lhin laach, and than, «iih a wag of my tail and 
a as th^ t erm ed it, had shown th^ I pos- 
sessed poven <d jmwdiief littie dieamt of ^ them. 

_ ScHoa litUe tiiiie was spmA m howb and exeeta- 
ttmis, and them a consnltatioa was held as to what 
shooid be done with n^ As thi» consoltarion was 
camed on in Bngljah, wiUt wUd nrost oi them 
seemed io.be more oc lee aegnainted, I coold make 
out [uetfy weQ what th^ sa^ 

IRte fiirt pnqmsai iras to put me back in the sea 
again, and wasatonce agr^to, ocfy when the 


at the govemor’8houaQ late the night before, and 
insiated upon seeing the govemor, refusing to 
say what fiieir business was, but intimating that 
unless they were immediately admitted to an 
audience, severe disaster to the island was likely 
to foUow as a oonsequence. They were so im- 
portunate'that at last an aide-de-camp waS called, 
and to hira they told the story of some won- 
derful animal who might ravage the coast, but 
had fortunateiy been securcd and waa held prdsoner 
by their powors. The aide-de-camp was impressed 
and immediately caEed the govemor, who at that 
time was Colonei Medland, R.E. Heaawthemen, 
and being weU up in torpedo work, and know- 
ing that a Whitehead had been bst from the 
fleet, immediately sent them off to the Feamought 
to teli their own tale. Th^ got on board that 
shipabout 4 a.m., and the oflicerof the wateh failed 
at first to understand what they were driving at, 
as they stiD told the story of the wonderful marina 
monster. He, however, reported to Oaptain Tarr, 
who came on decfc and soon made out what it was 
they meant, so telling the ofcer of tho wateh to 
let the men have some breakfast, he .sent down for 
Hand to be ready to land with him in an hour’s 
time. Thus it happened that they made their ap- 
pepance as I have told you. A eutter from the 
ship having been sent roundbysea at the same time 
as they left, I was soon released from my bonds, 
towed back to the ship, and my captois liber^y 
rewarded. Need I dwell on the inquest that was 
held on me on my arrivaL Of course I waa in a 
veiy rusty state and had to be completely taken to 
pieoes, but the broken valve told its own tale, and 
80 the mystery of my disappearanoe was cleared up. 

It was decided that no fault couid attach to any- 
body, and poor Eves was aoquitted of blame. The 
reader wijl wonder wl^ I say poor Eves, and why 
Han d, and not he, came to recover me. Alas, poor 
old feUow he was no more! The manner of hia 
death was as foUows : 

Amongst other means of destroying life aopplied 
to Her Maie8ty’a ahips and vessela, there are what 
are called hand chai^, whioh consiat of slabs of 
gun-cotton, weighing together 2Jlb., oonfined in a 
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watching the fishes, and now I did not feed inolined qoesdio aresa as to hdWtt iras tobe'done.'nrbodv 
though I eant ^ylexaotly wastoareBioi^ to venturea^invithinrengeof 


soii a Anm^ble aimmil, and how to get me mto 
the watw viihoat dtdng ao ih^ did not see. This 
proposai thaefbce fdl to the ground. A second 
rellowed, whidi waa to hc^ jnat abero me in 
the sand, thmi dr^ me into it with the seine and 
corocinenp. T3iis seemed feasSde at first, 
bntnobodyaeMBedtobeifieKitadtnviiilraio danger 
thatmMitbe meuDediacovmngmenp. Athird 
wasto%htafireaodlHim me, but this was over- 
.mled ori the ground that I pndiabfy couid not 
bebumt aa I was sinannonr-^ted mmuter, and 
besidea Qie fire would baro to be plsced round 
and nobo^ cared torolnQte» for the pladng 

AU tfns rime agood look-out was kept on me, it 
bmngihoi^ii quite poamUe Oiat I migTi f. take the 
ofiensive and attack them. I^alfy it was de- 
termiaed tozqiort tiie ocednence to Qie govemor 
of ihe island, who vas then at and see 

what he aaid about Uie mattm.. Aocordingly 
two of ihe paify immcdiatrty art off for Inroaca, 
while ttie othm jnoceeded to lalr» steps io 
secure me, and:to this end got a eoiqde eff strong 
ropes (thoae that were attaebed to the end of the 
seine) and mafchig a aUp km^ in the end of eaidi, 
threw them hnrriedly over mybeiid Mtd {«0, half o£ 

the pazty holdh^oo io the end of each zope in case I 
shooidout. Needleaato 8 ay,ImadeBoaoTe ,80 
&ey fionfy seemed thmr n^esto sta^ driron into 

the ground, and putting two of their paiiy to 
wati^me, aat down round the fire to diacuss lie 



tm case (see Fig. 24). In each chai^ is a deto- 
^tor, and to this detonator is attached about sii 
fathoma of instantaneous f oze, having at the other 
end a pistoi by whioh it can be ignited. The in¬ 
stantaneous fuxe conaists of a oore of eotton impreg- 
nated with powder, and covCTid wifh gutta-p^lra 
m such a way that an air space is left. The core 
thus bums vety rapidly, about 100 ft in a second. 

The meUiod of using the hand charge is as 
foUcfwa: 

The man who is to use it holda the piatol and part 
of the coil of fuse in his left hand, while the re- 
mainder of the cod and the cha^e itself is held in 


Next mcBuung, about 10 a.k., I heard the clatter 
M hresea’ hoi^ and tben the muces of several 
people, otheia thoae <rf Cfeptain 

Ito and !&ad. The ssivajs had dnty atrlved 



the right (see Fig. 25). When. the object againat 
whioh it is intended to use the cliAi^e, cornea withiji 
range, he throws the charge and ooil with his rmht 
hand, allowing the coii on his left to njn out as 
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tlie sqpadron up to ships. The 

ceaaixi (cn this I only impecfecily nnderscood, bui 
it had wimiMihing fo do «ith &e sirangoments 
thfi E^naick fle^ part of vhidi weie et Toulon 
pH^paring for aoa, vhile the remaindw vrere some- 
where orer on the Nordi Afriram coa^ thieeteoii^ 
Mklts or GOaaUar. It «as the former portioa of 
Ae enen^ that we «ere fadd off to look after, the 
oflm part of Uie Mediterraiieaiii St^aadron watchmg 
the remaind». 

Our do^ «aa to fceep a good look-ont oa the 
moranente of the oiemy, r imniita in as elose as we 
conld by day and retuing to a lespeetable distance 
at n^it. We had m seeond-chiss torpedo boats 
attaehed to the fle^ and tttese vere always kept 
tike «ater (except on the i^^oach of bad ves- 
ther) and vith the steam piimaces of tbe deet, did 


it was acknowiedged amongst ali civillsed uations, 
that the.duty of a torpedo boat was to deliver her 
blow, and then escape if she coald, and that if the 
oflicer in cha^e knew that his boat was rnnning 
out of danger, he would have his mind free to think 
of the disoharge of the torpedo alone. If only the 
officer'8 courage were called in question, ha could 
show that, bygoing ascloseasheliked to the enemy 
hefore taming, and he hoped to show them if the 
opportunity occurred, that this eour^e was not 
wanting. 

This idea of Han d’8 had been broached before 
war was declared, and I had been fired from the old 
steam pinnaceseveral times very successtnlly. Now, 
aa you may imagine, he was very anxions to try it 
in real eamest, Accordiiigly he had spent muoh 
of his time in observing the position of the French 
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horiaontai vibrations U shown and marked N H C, 
the only difference between them boing 01 « of mecha¬ 
nica! detaQ necessitated by the change in the poEdtiem 
of the axis of vibration from the vortical to the htm- 
zontal. 

If circnlaxly vibrating eylinders, suoh as we hare 
described, be immersed iu a viscous fluid and set 
into action, the foUowing phenomena msy be (d)- 
served; 1. The effect upon the fluid itself, setting 
up therein a iield of vit^tion, and corre^Kmding 
hy analogy with the produotion of a field of force 
around a wire oonveying an electrio carrent. SI 
The eflect upon other circularly vibrating bodies 
within that held of force corresponding to theactum 
and reaction of electric currents upon one anotbmr. 
li. The eSect on pulsating and osciilating hodies 
similarly immersed, illuataating the mutoaf ^!ects 
upon one another of magnets and electric curr«its. 
The first of these effects is one <rf indaction, and, 
from what has been said in an earlier part d this 
artida, it will be understood that the analogy 
between the hydrodynamic and the electric pheno- 
mena is direct and complete. The effeoia dagtufiefl 
under the seoond and third heads, being phenomena 
of direct action (in the restricted use of the word), 
are nniformly analogous to the mj^etic and dectiic 
phenomena whioh they illustrate. 

{To be coniinued,) 


THE ATTTOBIOGRAPHT OF A WHITE- 
HEAD TORPEDO.—No. Y TTT. 

Aet£k retuming once more on board the ah^ 
life went on very smoothly. I was, as I have said, 
duly taken to pieces and cleaned, my defects made 
good, and to ali intents and purposes I was as somid 
as ever.. Now I come to think of it, I 

am afraid this statemeni is iiot quite troe, for 
though the rust had been duly cleaned off and I 
looked as bright as ever, it had eatsn iuto me, 

I did not Work quite so freely as I used to. How- 
ever, 1 had plenty of go in me yet, and made two 
01 three auccesaful runs. 

Meanwhilo tltere bad been rumours of troaUe 
stealing about, and at last these came to ahead, and 
we found ourselves actually at war with Fraoee. 

Now I doiit want to make this a political sto^ 
at all; a Whltehead torpedo should have no 
politics; alL he has to do is to go straight «td 
die manfuUy doing his duty. Bat at the same 
time I could not help hearing what was said those 

about me, and from what I heard there seeros 
little douht that the country was, at the timn I 
speak of, in a bad way. To be brief, the aceosa- 
tions made against the Government were, that Ccw 
the sake of eoonomy the number and power the 
ships had been permitted to fall far below what it 
should be. It was not for want of waming mtiier, 
for the public press had for montha beeii hUed with 
arlicLes and letters pointing this out, and showing 
hy figures that could not be disputed that Frsnce 
was slowly hut surely creeping up to us in die 
strength of her navy. One admiral of the Sert 
was particularly persistent in this respect, and yoa 
would think tliat the oplnion of a roan like that, 
who had worked his way up to the top of his preffes- 
sioD, should have had some cftect; and perhaps it 
may have had some, hut, at all events, here w« 
were at actual war with France, and our fieet, on 
whioh everything depended, was not superior to 
hers. Some said it was actually inferior, init oop 
people did not generally believe that. The next 
point was, that our guns were all hehindhaod. 
Nobddy oven altempted to deny this. Tbe only 
excuse offered by tho auihorities was that th^ 
been waiting to copy from other nations. 

Our fellows were awfully indighant about tbia, 
the more so that it was a well-known faci the 
System of wire building for guns, oflering as it did 
very many advantages, and which had been at last 
very nearly adupted, had been persisteutdy orged on 
the Government for the last twenty years. Itshowed 
suoh petty official jealousy they thooght. The 
inventor was an engineer, and not a gnnmaker. 
Hence the gunmakers refused to llsten to bim, 
untii they were at last actually obl^ed to, wheo, as 
we kuow, it was too late. 

However, here we were arrayed agaioat Frane^ 
and the thing was to make tlie best of it. We, the 
proper Channel Squadron, were ordered to remain 
out in the Meihterranean, our places, as usual nndav 
t!ie circumstances, being supplied by Gie reserve 
shipv, and ships espemally commiasioned. We did 
not jom the Mediterranean squadron, howevra;, but 
two of tiioir ships were sent to join our flag, thua 


duty as guard-bcafs, forming a cordon of about 
two miles inmde toe squadnm, so u to give timely 
notieeiff any attempted toipedo attocks ontho part of 
the enmny. Besides this tiie ships always had their 
bnpedo nets ontat n^ht, andonevateh was almost 
always on ded spe^ly di^ailed to man the guns 
(maidime gims enieriallj^ should ttie enemy attempt 
to attack us with toipedoes. They on th^ part 
had swift ennsecs always on the watch and an op- 
posiiig f<nce of toipedo boats gnardir^ the harbour. 

Matters veni on like tiiis for three weeks or 
moro, many fmnts at night attaiflc being made on 
both odes, but neither por^ ma-Ving a real attack. 

Havxngbeen used as an ezereioQg torpedo, 1 was 
very rnudi afimd toat now we b^ come to real 
figTiifngT aKniiM hp sent b^w, aod my place taken 
hy One of the torpedoes which had not been used. 
Snt to my deligat it waa determined that I should 
have my pn^ier gim-eotton ehaige in, and be used 
shonld occasion*occnr. 13ie r^son fra this rather 
unosual auaageineiit was that I had been running 
uneommmily well laidy, ud Band («fao stili had 
dtarge of tte torpedo wmfc as wdl as the gunuery) 
«xmsideted it was brtter to have tme which they 
knew thancoie which had not been poietically tried. 
Two ofh» torpedoes were placed in the second- 
(dass toipedo hoa^ which had, iogether with a new 
and pow^ol steam ^nnace heen sent ont to us. 
l%e latter, however, tbou^ eajAble of steaming 
dxteen knots, and bmi% fitted with most <£ the 
latest improvemmits, had no WMtehead fittings. 
Toromedy this, Ha^ propoe^ that when ncces- 
saiy one<ff the carriara bdoi^;ii^to the ship (there 
were three on boarA'8hoald be hoisted iuto the 
lunnace without Ua alide and placed pomting over 
the stem (see 2i). 

^Qiis method up to that t.iim » never been 
adi^ited in toe Service ^ndeed I don’t think even now 
it is recognisedas a ssviee fittin^, and was one of 
Hsnd’B «iginal ideas. His jdan was to run up 
asteam or down ahead of tiie eoeiDy, untii getting 
[«etiy dose, then swerve to the light or left, and 
fire his torpedo gmng away from the «lemy. He 
waa convineed tb^ l^ttiis meUiod a more effective 
attack coold be made than 1 ^ Qie ordinary method 
of firing ahead, becaoae: 

L Xhe boat could be mme readily got into posi- 
rion. 

S. She nced not sb^ to ddivmr her 

3. There was more dianee of tha beat escaping. 

4. Tfaere would be lees ffuny in tho mixtds of 
those on board when th^ af^eciated that each 
moment was taking them further from the danger 
toatoad of nin ning them into it. 

Oonsideiable obj^ions weie laised to Ihis last 
jaopod&m of ]^mid’s, his c^iponeiito saying that 
anybody woith his aalt would not be flurried by 
niniiii^ into danger, and that it was a cowardly 
toing to staake yonr enen^ aml then run away. 

To this Hind zeplied, diat howev^ cool and 
feariess a man migfat be, he must appreciate the 
fact th^ the bod^ and tiie lives of several of his 
feDiiw-oreatoies wete in his hands ; that it was his 
dn^ to do as mnch damsgeto the miemy as possihie 
with a minimum amount |ioed^ to hinisetf ; that 


fleet whenever we got near enough to do so, an 
the outcome of it was, that he ptoposed to Captain 
Tarr to make a n^t attack on tho French fleet. 
A dash of all our torpedo boats wonld have had no 
effeot, as it would simply have meant a liand-to hand 
fight with the numeroua gaard-boats at the entrance 
of the harbour. What Hand proposed was, to take 
the main portion of the boala. to divort atten- 
tion of the French guard-boats by an assumed 
attack on one of tho smaller veasels, wliich were 
nsed in combination with them to patrol the en¬ 
trance. By this means he hoped to be able to get 
the mass of the guard-boats away to the weatem en¬ 
trance, while he, with two boats, the second-dasa 
torpedo boat and the new pinnace, would creep in 
along the eaatem shore and attack two of the vemels 
lying furthest out in the roads. Captain Tarr 
thought the matter over, and fancying there might 
be some chance of success, laifl the proposal before 
the admiral. After some debate the latter agreed 
to h, but objected to Hand going away in charge, 
for should anythiqg happen to him, there was the 
gunnery and torpedo lieutenant gone at once. 
This was a great blow to Hand, who crf course waa 
longing for an opportunity to distinguit himself, 
and thought it very hard linea that he should not 
have the chance of coming to the front in his own 
particular line. The admiral, however, wa3*firm, 
but promised him that should the attack be success- 
ful, his claim for promofion should he fully reeog- 
nised. With this Hand was fainto be content, and 
puttinghis ownfeehi^ on one side busied him solf 
with preparationa for the attack. 

There would be no mooh- on the third night from 
the time when this waa settled, and it was deeided 
that the attack should take pla<* then. A lieutenant 
was told off for the second-class boat, while the au^ 
lieutenant (Willis) belonging to the steam pinnace, 
and who had always been in nor when the i riala were 
oarried out with the torpedo over the stem, waa 
aliowed to remain in command of her. Captain 
Tarr was very undecided for a long time about thia 
latter arrangement, as he thought so young an offioer 
veiy likely to be flurried. Stili WilUs had seen the 
thing done many a time when practising, finaily 
it was deeided that he should go. I rather fancied 
that I might be sent as I had generally heen used 
for exercising in this way, but another carriage waa 
taken, andthetorpedo that happenedtobe in ibat the 
time was selected. Just as well, too, or elss I should 
never have been aMe to write these my adventores. 
However, I can teli you pretty well what occurred ; 
indeed I can throw more light on the matter than 
most people, beoause I happened to hear a oonver- 
sation between two of tbe men afterwards, which 
never came to the oars of those in authority—more 
is the pity ! The pinnace and torpedo boat left the 
ship at about 11 P.sr., the squadion being at that 
time twelve miles off the harbour with a pretty 
fresh breeze blowing from the north-east. It had 
been ananged that the guard-boats, which as a lule 
kept in two lines inside of us, should, at half-past 
eleven, edge further down to the westward, and 
make a feint of attacking one of the corvettes in 
that direction, Certain gunboata were to be fired 
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so as to endeaTonr to attract the gnard-boat* tiiafc 
TTay. Of oonrse it was not expeeted that fchewhdo 
bevy ol the eneniy’8 boats wonld swarm dovn to 
the point attackod. Bnt Sand fanded &at there 
would be agenOTal move right alongto the west*»^, 
andthat by these means the two boate migbt be 
able to cteep up the eastem ahoro unobservod. 
True thero were powerful batteries there and aen- 
tries on them, whokept obriglit look-oot, bnt there 
were so many of the enemy’a boats perpetoally 

passingin and ont thatthe probabUitie» were th^ 

^uld be aUe to pass without muoh tronble, if an 
(dsim notgiven from the boate. 

True to time the sham attack commenoed, and 
jnd^ it became a real attack, for one of the aeccmd- 
class ^ts gettiag pretty close to the corv^te, 
fired a Whitehead at her, whieh, however, had no 
effect, and our boat got terribly knooked about wifli 
madiine gnn fire for her pains. A sort of desnl- 
tory action then took place between tha boats, 
our objeot being to keep them employed, and 
theira to defend flie corvette. 

SfeaDvhile the tiro boats crept stealthily 
the sbore, meeting with no obstimction of any kh^ 
but going very slowly to avoid making any ncdse 
srith the engines. They met irith uq adventores of 
any kind until they got indde the forte, and were 
h ojrmni ng to look out' for the ships whieh they bad 
come to attack. The night was, as I have smd, 
intenseiy dark and hitherto they had been gidded 
by the compass, the wash of the waves onthe sbo^ 
and the occasional loom of the forts. AfiGcn‘du^ 
to their calculatione they had uot got veiy far 
inside these lattei and had yet some littis ianm to 
go. Suddenly, and as it appeared almost dose 
alcmgaide them, rang out the diarp “ Qui vive” of a 
French sentry. You may imr^ie they were isther 
staitled, but soon recovering, they ioofced e^eiiy to 
see wh^ the hail came from. Meanwule tbe 
‘ ‘ Qui vive ” was repeated, and the flashing ot a ]%ht 
sbowed a vessel on the starboard beam. Z abonld 
have tbld you that the pinnace had her outrigger 
torpedoes on boaid as well as the Whitehrad 
(see Fig, 26), and a sudden bold resolve ft^hed 
upon Willis. He was a very good French lingnist, 
and immediately answered ‘‘Jean Bart,” at the 
same time moving afaead wi^h his engines, and 
ligging his port torpedo ont qnietly. Yoa see he 
had ho idea whattheproperanswertothe “Qoivive” 
niight be, but he thonght hy answering t^ name 
of the French flagship, Jean Ztart; evem if it did not 
mean anything, it would at ali evente make titem 
hesltate as to whether it was one of their own boats 
01 no, and by the time they had made up their 
minds he hoped to be alongside. 

[In the English Boyal Navy, when a sentry 
sees a boat approaebing any time of night, Iw 
alwayshails her “ Boat ahoy,” Ihe persona in&e 
h<^, if they bdong to the Service, answer as 
foilows, aecotding to their rmik : 

Anadmiralanswers “Flag ;”a captain, ibenmne 
of his ship; a commissioned officei, Aye, aye ; ” 
aU othera, “No, no.” ^ 

Not content with this though, as he couldD’t aee 
how the vessel was laying, he h^ed r^in 
in French, in petemptoty accente, “ To show a 
ligfat.” The people on board had now evuksitfy 
m^e np their minds that it was one cf thsrown 
boats wishing to come alongside on some nrgeni 
business, for a light piomptly appeared, and 
those in the pinnace could see the man topes beng 
pnt over the gangway ready for the snpposed frienda 
to come up the aide. Willis saw not only this, bot 
the light enabled him to see the position of the ship 
Accordi^ly he steered right up under the qusit», 
as if going alongside the starboard side, eaof when 
he got there ^oing quite slow) he suddenly pnt his 
helmto starboard, got his port torpedo ingoodeoo- 
tact, fiied it, andthen wentfull speedastem(seeF%. 
27). The resuit was instantaneous. A heavy con- 
cuBsion was felt, making the boat sbiver &oin stem 
to how. A iremendous wave was thxown over fhe 
boat, partly fi lling her second foremost compartinent, 
whieh was not covered in, and ihe wh(& French 
ship seemed to spring into life. Confused shonts 
and noises were heara, and three or fout the 
gnns were fired, apparently quite at random, ahow- 
mg that the meii were there ready, and had mn^y 
ptimed and fired in the confusion. Meanwhile ihe 
boat went astem, and under the influence <rf her 
starboard helm the bow came round to starboard, 
One wonld have thought that enough had been 
done then, and that he might honourably seek his 
own safety, and that ot his boafa crew, hnt the 
brave young fellow was not thus satisfied, AUow- 


Qie engines to nut on astem iiU he had got 
1 offtirestorboaidqoaiiw, he tben deliberately 
w«it en ahead agvn, stoering so as to brmg him up 
m the stazboud beam, and tiien pntiang his helm 
bard a-port, he heoded away from her, and the 
momait his stem was pmntmg at her fired his 
Whitehead at a distance of a lit^ over a hundred 
yards. A few seeondsafterwBrdsaseeonderplosinn 
showed that thk, too, had taken effect, and then 
he thm^ht it h^i timetoheo£ Bven then hepre- 
served his eodiness, and «niJond of drawing forward 
bis fira and going away at fnll ape^ whieh would 



m.rz 


have neceamtated a volmne oi spsrks from the 
fannel, he qnieify made tor the point at whieh he 
entered tire harbonr, mid socm dissppeared into 
the «laj-VneM at the month cd the hubour. He 
h^an to hcq>e tiien tiiat he would be nble to crswl 
ont ss he had come in, bnt in this he was dis- 
qqiointed, fora few seconds only had elapsed since 
Ius gettii^ dear, when electric ligbte hegan to play 
over the bartoce ofthe water from ibe&ips inside 
tiie harboar and from the forts. The latter were 
Qke woist, sinee frommtheraide abeam was thrown 
ri^tt aaoes the entrance. There was no help for it, 
he mnst daah throi^fa thia iOumined part to get 
olear. 

Meanwhile the waterin the boati^ wnshingahout 
anit aeoons^ interfering with the Idolung, so haling 
mitA p ninping wcie at oniie resotted to, and the water 
soon b^ian to diminiith poceptihly. By the time 
they had ^troached the beam of it was pretty 
well olear, the fires b^^ to bnm bri^tly once 
DMffe. Nothingfor it now bnt a dssh, and order- 
ing the «■nginiaa- to go ahead foU speed, he steered 
atia^bi for tim middle of the entrance. In doiog 
ahmilit pvnhahlybavetnTun thegaunt- 
letirftwtvnr ttuBB of the gmrd-boata outelde. buthc 
th might tina pieferable to the ridr of heing sunk 
dose in shwe by the batteiies. For if once he got 
«mnng the gnaid-boats, the foda <»uld not fire for 
fear <d hitting thw own friends. 

Whiz! ! And a ahower of shrapnel huUets 

«tarihing the watorwdl astem of him as he passed 
the light, showed tiiat he had been seen. The 
gnns wwe evidently tnuned <ui tire light, but 
allomnce had notbe^madefm-hkspeed. Another 
ahotwith the same resuit. Tij as he might, he 
conid not grt ont of that beam of %ht whieh was 
k^ih OD him imflinnhingly At this moment he 
heazd the sonnd cd a Ix^ coming up astem and 
jip p«rP¥it ly dying thiou^ the watei in pursuik He 
gave himMif up for lost then, reeogiiising that one 
of the Freneh torpedo hoste was in pursuit. How- 
ever, he det^mined to fight to tiie last and to this 
cmd prepaied his hand chaigra ready for close 
quarters. At thi» moment he h^rd s voice from 
tiie ^tproaehing boat, saying qnietly, “ Starboard a 
little.” 

CABI,B TRAMWATS. 

By J. Bdcewsix-Smbs. 

QlHK fourih cable tiaunwr^ in San Frandseo was 
con^iucted ahont two years sfter the Califomia- 
stieet line, the lonte sdected heing Geary-street, 
a ccittral and densefy pqpulated ihoronghtere con- 
nectii^some.of the principal-bosmess cenlres and 
atteadive resorte of thi» heantiful vestem city. 
The gradiente iqxm thU Ime are, howevur, com- 
parativefy unimportant, as will be seen upon 
lefermice to ihs loi^itiidinal sectum as represented 
in Fig. page 30& 

mie Geary-sticct cable tiamwny was completed 


in March, 1880, under the superintendence of Mr. 
W. Eppelsheiroer, the length of the line heing about 
13,200 ft., 01 ' 2J mil^ ; the gauge is 5 ft. The 
Market-stroet terminus is S5 ft, above datuni level, 
and tliemaTimuni elevation attained is about 350 ft, 
above this base. 

The construotion of the permanent way and cable 
tube used upon this line is shown in the trans¬ 
verse and longitudinai sections, Figs. SC and 37 re- 
spectively. The Central slotted tube A is practi- 
cally of. similar conatruction to other exaroples 
already described, and witli the exception of draw¬ 
ing attention to its very compaot or small seotiou 
{vir., about 7 in, hy 13 in. in tlio olear), a very 
cursoiy explanation vrill suffice to make its oonstruc- 
tion understood. 

B represente one of the intermediate trough- 
shaped castings whieh form the principal elementa 
of the tube. These carry the slot heams or rails b 
(in this case ordinary inverted raUs), so arranged 
as to leave a parallel opening or clearance c between 
them, through whieh the cable grippers operate and 
traveL The sides, bottom, and foundations of this 
tube are chiefly composed of woodwork B, as repre¬ 
sented in the drawing, the side planks, however, 
heing so arranged as to be capable of being teadily 
withdrawn and teplaced hy concrete if desired. 
The rails E are laid upon longitudinid wooden 
sloepers oarried in chairs e connected with the tube 
frames by transverse and dk^pnal bracings/and g. 

The cable supporting pulleys H, aituated at suit- 
able intermediate distances aloug tbe tube A, aie 
of speoial des%n, as will now be eiplained. The 
type of cable-gripping apparatus used upon this 
line differs from thoee employed and described upon 
earlier lines, inasmuebthat the jaws are arranged 
to eagage and hold the cable in the same vertical 
plane as the slot in the tube, as referred to in our 
last artiole, in oontradistinction to the L_-shaped 
typo of apparatus. 

In consideration of the action of this type of 
gripper, and of the aocepted desirability of allowing 
the cable to travel out of the plane of the slot, in 
order to prevent some amount of wet and dirt 
falling upon it, a speoial form of supporting pulley 
was designod so as to meet both requirements. 
These pulleys are about 3 in. broad, and are formed 
with inclini orconioalperipheralsurfacesterminat- 
ing with vertical flanges, as shora in Fig. 36. X 
indioales the oentre line coramon to the tube slot, 
grip-shanks, nipping jaws, and cable when the latter 
is engaged in the jaws, and Y shows the position 
of the hauling cable when runnii^ free upon its 
carrying pulleys H. 

It will now be understood that although the pass- 
ing cars drag the cable into the same plane as the 
tube slot, it is caused to so retum to its supporting 
pulleys and slide down tlieir inclined surfaces, as to 
mn when free under cover of one of the slot rails i>, 
as shown at h, Fig. 36. 

Figs. 38 and 36 represent a side elevation and an 
end view (with quadrant frame removed) respec- 
tively, of the Geaiy-street Coropany’s gripping 
apparatus above referred to. A is the operating 
lever, terminsting with the bent enlargement a 
wotking upon the fulcrum a’ oarried by the piate 
B to whi^ the quadrant frame i» is atteched. To 
this lever there is pivotted a double link e, the 
opposite extremity of whieh is connected to the 
carrying piate or bar /, whieh is suitably attached 
to the Central grip frarning of the dummy oar. 
C are the vertical «hanlr or actuating plates, fiied 
at their top ends to the quadrant piate or bar B, 
whilat their lower eitremities terminate with the 
frarning D provided with horizontal roUers E. The 
lower frarning bar/, connected to the car, oarries 
the Central shank piate F terminating with tlie 
jaws G, mounted upon hinged joints g, so as to be 
capable of moving radially to or from each other 
as the rollers E are raiaed or lowered in a vertical 
plano. These awinging jaws are fitted 'with suitahle 
metallic packing pieces h, whieh may be readily re- 
placedwhen wom out from pressure orfriction upon 
the cable I. In this apparatus, it may be ohserved 
that no small friction or carryii^ pulleys are pro¬ 
vided for the cable W run upon, when the jaws are 
released, and as iu tho otlier giipping appliances 
described in our previous articles. 

In the accompanying illustrations the gripping 
apparatus in question is shown in ite open jxBition, 
and the cable is therefore assmned to bo running 
inoperativeiy through it. When it is required to 
eloae the apparatus in order to impart the move- 
ment of the cable to the dunraiy, then all that is 
necessary is to pull over the lever A from i-iglit tu 
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TTTR ATJTOBIOGRAPITY OP A WHITE- 
TTRAD TOEPEDO.—No. TX. 

SoDDENXY it dawned on him that this H«»rr 
own torpedo boat, irhich be bad foi^otten aU abont 
in the eicitemeiit. - Uttermg a loud “ Hanah'' 
he onee more taroed all his att^tion to extriealii^ 
bims^ £rom bis peiiloas position. 

To CTplain (be presence of ibe otber boat I msat 
go bacb to the time vhen the Frentbnian fiisfchaatrf. 
GiifBtbs seeing tbe pinnace go off boldly to atta^ 
tbfi corvette, Uiougbt he wonld try ibe otbee Frend» 
sbip, wbich tbey 3uiew to be ctose to tiiis eme. Ac- 
cordingly he st^red by eompass in ibe direction be 
kneir sbe vould be, bat failed at fiist io bod 
ber. As sooo, hotrever, as WiUis bad e^Ioded 
his fint torpedo, lights appeared oa all the abips, «nd 
be discoveKd an iionclad jnst inside bim. Hastily 
preparing bis torpedo, he went straight for her, and 
wb^ witbin abont 100 yards, as be tbon^t, fired, 
'putting bis belm bard a-poit, as soon aa be bad dtme 
so, and ao turoing hu bead oui. 

To ^bis siirprise and mcetification no explosum 
foUowed, and be vas abont to tam and leaevr 
attadr rrith the otbei, irben the aigng of ino ngtaina 
activi^ round bim tiioved ibat ii he wanted toget 
away at aD, he mnst go nov. - Accordingly be diw 
fonraid his ;flre8, a!id'Went.'oot at full speed, keep- 
inga g(^ look-oitt for bis-txdlet^iie. TbviaitnaB 
be aj^iaued Corning np astem of the jnnnaee. In 
a Yery :Bh<>rt time be came np ^ongsi^, and tben 
sloningbis engines a littie,' so as to keep vitb ber, 
ib^ d^ed on side by side. ^ ibey {soceeded 
for.abontAfiVeMninateSr-'"'^^ two or three- dsi^ 
objecta ahead Bb6ved'^t. th^ bad r^icbed the 
goaid-boats, now tborougbly .on.tbe alert. Wilbs 
ndvt ri^ed bis sUirboaid tor^o pole out nntil the 
torpedo «as just sldmming .-the top of. tbe waiter, 
and:Beemg a bo^ aheitd, '«rat stra%bt £(« ba. 
Sbe bad Tery littie way on, and the neit moment 
Ibe torpedo came in contact «ith ber, and «u 
prompdy eiplo^d. He beel tackle of the boom 
«as-not stre^.'enoo^ to stand the.blovj and cem- 
sequently tbe to:^da rigged in so ibat st ibe 
moment of&ing it «as not more tban aboot 4ft. 
from the pinnace’8'bov^ Fiirtber,'tire speed shewas 
going.at 'carried ber r^ht on^ on tbe.topof tbe 
Frencbman, PIg. 28. Tbe consequmice of tbfa -wae 
ibat tbe Frencn boat went down almost instant^, 
wbile.tbe bows oftbe pinnace, weakenedby theer- 
plodon , «eie bnocked in. Lnckily theee boata are 
litt^ «itba vater-tigbt ba]kbead,-.and sodidnot 
bd, bnt sbe «asina temblycripjdedconditmn, and 
ber speed «as serionsly impaii^. <^:i£Btbs mean- 



«bi!e dasbed at the next boat and tried to lam; 
unfortvmstely be just miased hei, passing a fevfe^ 
astem. Sbe bad-suddenly gone ab^ fuU ^eedto 
avoid bim. So es besbot jbst, the ^^nebman also 
wentaway onhis staiboard.beam. Hastdlyibiowing 
a band clm^, «bidi only just stonck the enem/s 
stem, but luckily broke Ibe tiller, Gri£B^ «ent <si 
to ibe assistance of the pinnace, which «as noir 
Inmbering ^ong abont 20 yaida on his port bow. 
itanging up ^ongside he took her in to«, and tbe 
two ma& for the sbip, going about 12 knois. Mcm- 
while Ibe enemy’B ibiid gu^-boat, wbich bad hem» 
sigbted, came up oa ibe port quarter, and be^ 
flring Shell, ^from a Hotehkiss gnn ,«ith which 
abewasMmed'. TKe pinnaeeb gnn h^ bsen dis- 
mounted bytbe coUision, and eren if this bad ikA 
been ibe case, it «onld bave been useless, as it did 
not' tiain aMt tbe beam, but tbe second-claas 
torpedo boat responded «itb ber 1 in. Nordmtiett 
gun. 

The fiie «as not Tery effective on eitber side, as 
tbeie was a lam^^ sea on, «biob made it extreme^ 
difficult to make a hit. Onr boats (especklly ibe 
pinnace) bad ibe «orst of it, as ^eir vital paito 
were more esposed to the fiie; tbe defensive ar- 
rai^ementB beingmore eapeoklly intended to pro- 
tect the boat from fire from abeai On the oBier 
band, tbe voUeys fired from tbe Noxdenfeit were, 
in tbe cboppy state of tbe aea, more effective tban ibe 
Hotehkiss gun, for every time tiie sights oould be 
brongbt on, a voUey of fomr sbots were delivered, 
wbile HolchMas only fired one ahell at eaeb d»- 
cbarge. Eifles were fredy used from all tbe boat% 


bot appareuUy wiib no lesolto, tiie sbields b^g 
piotff againstibebnlMa. ^btoers went on ibus for 
•bm^ a qnartei of an boor, ibe ffrenehman de- 
cUni]^ to come to dose quartam wiih bis two op- 
poncaits, bot hanging abort SO to 60 yards on tbe 
port quarter and tiyins to disaUe tbe engines by 
his S£e, wbeq be hcqim tfaai scane of bis conseris 
woold nome ^ and csia}& bim to e%ct a capture. 
A&iis were in tilia state^ whm» suddeniy two mere 
tmpe^ beata ^leated o ff ibe starboaid bow and 
ate a inn ig towarda tbmn. Willia hasUly called out 
to OiiffiUiB, “Hadn’tyDa botierlrt me go, sir, and 
loofc ocit for ^nDself r 

To wbid ^Dffitha xeqion&d, “ IT bold on as 
Icmg as I ean, Imt if tii^ btj and lam, weT do 
hettertqMrt.” 

TlmHi»deiifdt gun aa boaad tiie it^rpedo boat 
had meanwbile been tanined mi ooe ot tbe new 
opponente, and tiie toptmn of tiie gun, now in a 
ateie c£ tfaje wildest ezettemeni, fired his first volley 
and ahonted, “ I^he thai ye bted^uard !” 

The resolt of tbe sbo^ waa to knoek ibe fnnnel 
of ibe iqipibaching boat ovm', Imt tim resuit of tbe 
eqdetive the c^itein of toe gun was stili more 
satirfar kMy^ for a vwce iminedi ately hailed, “Boat 
alu^r” “Hiaitdi’'wa 8 ibeinsisntaaeousre 3 pon 3 e 
freon ererj throat on bosid tbe two boats, and 
Clrifiiths, thinlring tilo taMca were now tumed, 
alqqied the prniia<« ’a pMi>fa!r ,- pnt Tii»beliu “harda 
stoiboexd,” and tumed round at tim French boat. 

Itwasdoiie wzthdut thm^ht, bteonly ideabeing 
to tum on bis t^qxmeii^ but tbe Frenchman imme- 
dtetefy smaed Im advant^e, and, sl^btly star- 
bpaiding bis m z^lit «ito bim, strikmg on 

ibe p«^' quarter about Sft. from tbe stem, and 
mtiing into tbe boat. 


to-band fight foUowed, and it was bard to say who 
wonld bave bad the best of it, wben a new actor 
appeared on the scene. This was one of our own 
totpedo boats which bad so unexpectediy appeared. 
As Willis came np wilb tbein in ibe pinnace, he 
bastily pointed out what had happened as far as he 
knew, namely, that the Frenchman bad rammed 
our boat; the lieutenant in cbarge immediatdy 
went to tbe roscue, and seeing a cbance at tbe 
Frenchman, be went into bim on tbe starboard 
beam, The blow waa well airaed, for he struek 
just at tbe bulkbead, separating tbe engine and 
boiler-room compartmente, thus making a breaobin 
both. The eombatanta mutuaUy ceased, and tbe 
Frenchman, at tbeir boat going down, surren- 
dered. The cosswain of the original torpedo boat, 
see his own boat stili afloat, jumped op board and 
ahonted to Griffiths, “Come on, sir, quick, we’re aU 
right after all,” meanwbile standing by to cast off 
the Frenehman’s chain. 

Giiffitbs bad seen this at tbe same time, and 
calling bis men to follow, jomped on board again, 
and sbouted to tbe engineer to go down and stop 
tbe engines. Meanwbile, tbe Ib:^chmam '8 engines 
were effectu^y stopped by his firea being put out 
by the svater. What was left of the crew jumped 
on board the two English boats, and in two minjites 
the otber boat quiefcly went down stem first. 'Sbe 
settled so giadn^y that tbere was very littie com- 
motion and none of tbe Whirlpool efiect caused wheu 
a vessel sinks quickly. On eianiining our torpedo 
boat it was found toat tbe second compartment 
from affc was quite full of water, but beyond being 
well down by tbe stem, sbe seemed bntiirtle tfeoted 
by it. 

Tbe boate tben proceeded onward without further 



Die tgigm es badnot beesisfaqqiedin eitber boat, 

. ccmsequeiice bmi^ ibat botii cemmeneed tum- 
mg round, the AenchniaDgiadualiyswinging round 
neady parallel to the other boal^ and in so doing 
gettii% vedged in ihe 'lude that tiie bad made. All 
I em boaid the R^lWi boat were for a moment 
! afamn ed ly tiiis umtep eeted oocurrenoe. The eox- 
swain <ff the boat ms the first to recover, and seeing 
the tiiaiii eable <ff the Amicliman lying on tbe bead 
, ahee te, be immediattir canght bold of it and took a 
:tnm round the towW btilard of bis own boat, 
ruhii* iras ckse to; tiimi ahonting to Griffiths, 
“Cm&e tiemg, sir, timyVe iMomed our boat, let us 
take tiw^” he jumped tm board the Frenchman 
and inshed at £he tero mea» vcAing tbe Hotehkiss 
gan, both eff wheon hsvii^ bemi knocked over by 
the caDison, had now Imstily picked tbemselves 
op, aadwtsemideavonrii^to get tiieir gnn to bear 
<Hi our boat. Cbiffithe seised tiie idea instantly, 
and at unce jmped cn board, foUowed by the rest 
of the mmi, imelnding the migineer, engine-room 
aitifiiw, and stok^, who had mtijed from the 
m^ine-iDmnwhentti^ladftittbesbock. Aband- 


molesiation, the pinnace being iaken in to« ^;ain 
by one of the sound torpedo boate. Fig. 29 iflus- 
tiatea tbe lattei part of this miniature fight. 

Sati» was tbe attack on the Toulon fleet, and I 
need hardly say tiat, on the report being sent horne, 
Willis was immediately promoted; Griffiths was 
also tbanked, but be had made seveial errors in 
judgment, as we bave seen, so tbough his gallantry 
wasnndoubted, it was not consideied desiiable to 
promote bim just tben. 

Tou will remember that be was unlncky in that 
tbe 'Whitehead totpedo fired by bim had fiiiled to 
go off. He never oould eiplain Ibe reason for this, 
for tbe men at tbe torpedo swore to everytbing 
ben^ correct, and so be could only conclude that 
ly Bome means tbe torpedo bad missed its mark. 

It so happened that two of the torpedo men who 
went away in this boat were stationed to clem» me, 
and a few momings after tbe ooeurrence I bave 
lelated, tbey .were rubbing me down and polishing 
me wp, taUong meanwbile of tbefr adventures. 

“Isay, Bili,” said one, “I swore blaok and blue 
before tbe skipper tltel '•be safety-pin was out 







t’otlier night, because you did, but I have my daobls 
d’you know. ” 

“Well, Jaok,” says Bili, “I know I can tiort 
you, and the more I comes to think over ti»e 
bosiness, tUe more I concludes as ifc waaa’t. 
Yoa see I just never tlought about it Itt. 
tbis carriage” (patting the one in wbich I was) “tre 
takes the aafety-pin out after the torpedo is in, bnt 
in them new-fangled tbings in the boat, yon shoold 
do it before it goes in, so I just ciean forgotail 
about it. ” 

“■Well of eoaiae you’D not say nothing about it 
now,” said Jack, whose morals and grammar wexe 
like tiiOBe of his companion, none of the hi^teet 
order. 

“ No,” responded Bili, “ it 'ud do no one no 
good, andwoidd do Bili Stylea” (himself) “agood 
dealofhann, so 'weTl jost clap a stopper on onr 
jaws about it.” 

And so theae two worthies let the matterrest; 
they had had a very rough time of it the day b^mo, 
wheu Captain Tarr as usual held an inqueatoTOr 
the failure of the torpedo, but hoth lad Inatily 
sworn that it was ali right, and no caie couid gainsay 
them. In order that the reader may understand 
how this occurred 1 most esplain that the tabes 
fitted to the new second-class torpedo hoats are not 
lihe the' caniages I have alieady described, bat axe 
tabes pure and simple. The torpedo is placed in 
them, and the bardr closed by an air-tight metal 
dooi (see Fig. 30). There is no impulse tabo, 



the torpedo fittii^ pretty tightly ia the tabe, 
and being blown out of it by air adraitted ioto 
the lear part at a pressure of abont 200 Ib. 
or 300 Ib. on the square inch. It will thos 
be understood that the torpedo once in the tabe is 
not readily got at, nnd therefore the safety-pin in 
the nose inust be taken out as the torpedo is entraed 
instead of waiting, as is the case with the open oar- 
riages, until it is actually in place for firing. It was 
this newfitting that caused the failure of the torpedo 
in question. 

I%ree weeks elapsed after the erents desta-ibed 
above, and stili theie appeared to be no sign ct 
the Frenoh fleet ooming out to meet us, or in 
any way moving Erom their position. Th^ all, 
as far as we conld teli, were quite ready to go to 
sea, but then they had been so ever since we had 
first come there, so that this was no oriteriim. We 
couid do nothii^, as they were snugly stowed away 
under the batteries, and the entrance was aJso 
blocked with mines. Howevei, if we, a squadxon 
of eight ships, couid keep a dozen or so cef ttie 
enemy in a state of inactirity, we couid not saythat 
we were wasiing our time, though it was uncom- 
monly tedious. We were soon to have a chsage 
though it came about as follows ; 

I thiith I have mentioued before that we alwaya 
had our torpedo nets out at n^ht. These nc^, I 
may say, were made of grummets f-in. wice rcq>e 



(in ' taiking of wire rope the round of the rqpe is 
always meant) joined together by small sted tings 
as shown in Figs. 31 to 33. 

The nets are of a unifonn depth of 15 fi., and of 
lengtbs varyingfrom 40ft. to 80ft., according to 
the posltions they hare to occupy. They aie sus- 
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pcnded stadisiance of 20ft fcom tiieship’s side by 
spais or iron booms espedalfy fitted. The anange- 
raont ot tirese booms Taoes in difierent ships, some 
haTO no regolar spazs (indeed, at the time I speak 
o^ nono of ttie sh^ in tha squadron had them), and 
have io eztempoiise thw ooti^gers from the sliip’s 
storea, others w birfi bsve been regolarly fitted in 
tbe dotkyaida, haTovoodsioaizigg^s, whilst the r e 
ace Bomo made of iron. 

The best in <qdnuHi is (me that has been lately 
toied 1:7 fhe Admiralty togeiherwithother pattems, 
and cmiBsts of a gallowB-ali34>ed angle iron, so 
plaeed on ttte side that when hanging freely it 
wonld take a piwtion perpendieulac io the Bhip’s 
side. Yon see the greai d^deratum in these neta 
and onti iff^ em is, that Chey should be able to be 
leadify got inio position on tha shoctest possible 
notice, and also coorse to be as li^it as is com- 
patible with strength. Tlm system of which I 
speak n^t***^ these leqniremeida better than any 
ottiem I hsre heard of, as when not required for 
Bse tiie onto^ers lie aho^ the ^es of the ship, 
at soch an ai^le, that tlm nets which are kept 
seenred to Qie mds, willwfami biwled iq>, be out of 
the water. A powerful poichase fitted to the fore- 
most of the oatdggms, keeps Uiese ia position close 
to Qte sde. 

When fh^ are teqnired for nse, this is eased 
away, and tM ontd^jera. &n intn ^eir place per- 
pendicolar to tiie fore and aft line. The brails of 
the nets bmng Qtra go, the nets are ^lead, and 
other nets bmng lowmed filr the protection of the 
bow and stmn, thedefenee is con^ete. As I have 
said before, we hadnottiheseouba^^ets, and had to 
use the topgallant jibbooin, &c., for the 

puipose, oufe^meis bm^ {dvotted just above 
the main de(^ porta, and fenced up vertically 
when not in nae. It was vety hstvj work at first, 
getting than in postion, bot piaddce, which per- 
fecte everything, aoon «mahled na to work veiy 
smartly. 

Wdl, as I was sTing, these nets were always 
got oot when we stq^>ed for tbe n^ht ; up to the 
presemt tam» Imd not be^ wanted, as our 
enmny bad new attacked os. On the night of 
whkh I speak we wme hove to, the guard-boats 
beihg in shcffe of tis as wimn about twelve 

o'clock one thcpn came alon^de with the intelli- 
gence that tirea« was amovement amongthe French 
ahips inside, and it wss thonght that the squadron 
WBspntiing tosea, The a^nalto g^ up st^m full 
speed and dose on the adminl, was immediately 
made, for as a role the fleet was eztended in line, 
«mi the fires were allowed to bum down a bit at 
n^ht. Ihe objed the forr^r arrangement was 
to reduce tiie chaneea of a t(cped» attadc from the 
eneii 7 ’B boats, which woold Wve ioore chance of 
«nniwa» were sereni sh^ bnddled clcee together 
thaji if they were aepaiabed, ai^ also to guacd tbe 
hartxmr better. 

Now, howevm', I siq^oae toe admiral considered 
that he most have ^ ^ps tt^ether in case of 
an adaon, bo^ at tdl evmita, they duly closed 
in, and we forWd two divisiimB in groups. No- 
Uung more ou eu ned till abont three o’clock in 
the moming, «nd then the mimny’s torpedo boats 
rdared, tiieir [dace bmi^ taken by some foui 
or five eorvettes protected with tor^do nets and 
heavily anned wtth madiine guns. Our guard- 
hoats didn’t quite know what to make of this ma- 
nceavre, aa the ni^ti beii^ compantively olear, it 
conld be distinctiy seen that these ships 
were not snpport^ I7 (dhers. Soon the 
eorvettes opmed a hwvy machlne gun fire 
<m the gnara-boatB, before adiich they pru- 
SOv dmiily cetired. te <ame the eorvettes 
sbmght towaids the fleet, oui torpedo boats 
retrealang bdore tbmn, and woilung oS the 
flanfa SO as not to mark the fire of the 
sh^s. nte. corTetteB sieadily approached 
im wiQiin 1000 yazds of onr squadron. 

The adminl conld not make it out; the 
idea d a aqoadron of e^ht irouclads being 
bearded by foor eorvettes was too prepus- 
terons, ao he wmted to see what would 
happera. TTp they came towiihin 800 yards, 
and th^ aeemed to show s%ns of hesita- 
I tion. 

Needless to say, aQ tha ships were at 
qnartwa, the gnns bmng loaded with common sheli 
fittod w^ perenaaum foses. Having approached to 
wifhin a little nnder the 800 yaris, the enemy 
seemed to thinlr bdter of it, and altering course 
togethm*, fonr pcnnts to atarboard, they seemed to 
have ipa^ op nunds to attoek we ectreme 
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ship of the port division. Sir Shoreham,- who up 
to t.hiK time had been quite calm, now lost his 
temper, and tuming to Captain Tarr, he said, 

“ Now did you ever see suoh d-d impndence? 

Just let them have a broadside. ” Then to the 
flag lieutenanfc, “Make the signal to commence 
firing. ” 

MAOGEORGE’S CLINOGRAPH, OR 
BOREHOLE TEST. 

(Oondvded from "page 262 .) * 

It ia perfectly natuial for those who work dia- 
mond di^ls and have the charge of them, who never 
see the couise of the hole which they bore, beyond 
the first few feet, who look at ^ch length of 
drill-rod in its 10 fc. or 15 ft. of sturdy stiff- 
nesB as a thing which cmmot bend ; it is perfectly 
natural for such men, intelligent, good workmen, 
proud of their instrument, which has always taken 
gratuitous credit for boring straight, and so rarely 
has its crooked path opened to the light of day—to 
disbelieve in toto that drills are hardly 20 ft. 
into the earth before they begin first by fractions, 
then by inches, then by feet, and at last by 
fathoms, to stiay away from fhe courae they 
should puisne. But if such m en, intelligent and 
observant as they are, once saw 500 ft. of such drill* 
rods jointed end to end and lying upon uneven 
ground—to which this great jointed wire will 
readily adapt itself, and sag and bend with ease 
because of its great length and its mere inch-and-a- 
half of thickness—they would no longer accept the 
doctrine of its infallibillty as preached by diamond 
drill manufacturets. And if they were shown a acore 
of the finest Steel knitting needles jointed end to 
end, as being an implement of the same proportions 
as a 500 ft. drill, length for length and diameter for 
diameter, and therefore a perfect. miniature model 
of their trosted drill, they would at once aee the 
folly of espeeting to bore even appiioimately 
atraigbt with such a tooL The wonder wouM 
be, not that drills should err, but that they 
should stray so little as 76 ft. in a course of 
500 fh, which they have been proved to do. It 
is naturi, also, that a drill operator should dislike 
to hear of the peccadilloes and gieater errors of hia 
implement, afto having for so long a time believed 
the simple and easily comprehensible statement 
that “itbores a strai^t hole.” The main virtue 
of a prospecting or mining drill, which is simfdy an 
earth-probe, is that the operator may know what 
ground he is teating. 'Hi« inabUity to bore stra^ht 
for long distances, however, matters little, if he 
can survey his bore and become thoroughly ac- 
quainted with its course. Borij^ is to a certain 
extent landom and tentative work before it is 
doiie, but when done, it is of vital importance that 
we should know exactly what has been done, or ieft 
yet undone; dse fature work will be wast^. ' 

The hard “casing” of a reef orlode, for example, 
has been known to deflect a drill so Uiat it was not 
piecced at all, thus givii^ rise to the imperession . 
that no reef or depwt existed in that dmection, 
although subsequent operations have proved its 
presetLce. 

The most obvious waste of work is where the 
diiU has passed through a lode or reef, and where a 
diive or a shaft, having been carried on for some 
scores or some hundreds of feet in the direction, or 
rather the aupposed direction of the borehole, fafla 
to come withm a^ht or sonnd of it, and after pass- 
ing far beyond where it should be found, and 
puttii^ fo^k croBS ents to intercept it, finally 
obl%es the prospectors to cut hoge chambera, or 
diveiging galleries 30 ft wide, as was done in one 
instance in Btawell (F%. 2, page <nite). H e r e 
the borehole was scores of feet away from its proper 
p^tdon, and the desiced portion of it was at a 
highe r level than waa eipected, owii^ to the curva¬ 
ture of the borehole having misled the miuers not 
only in direction but in height. 

Aseeriained Deviations .—It may be of intereat to 
add that the legal manager of the ,Scotchman’s 
United Mine kmdly cheoked the figures given 
relative to Fig. 2, and ascertained that they 
are alitUeundeistat^, so that the saving by firrt 
testing that bore would have been more than 23002. 
The Board of the Oriental Company's mine ^so 
courteously gave access to thei r accounta, which 
showed timt after the test had been refused as un- 
necessary, and a drivo made to the supposed place 
of their borehole, 111 ft. more driving had to be 
done at a cost of 5342. Ss. 9d. before the bore was 
found ; when discoveied, it was no less than 
80 ft. 9 in. ont of its proper course m a depth of 
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n-TT-o i-novMjTnn-R\'Ptrv nw A wmm? Ijdow, and inio the ne^bouring flat, aod the pro- that may resuit fiom water-tight doora. In aliiiost 
TELti A VVMllS- whichwagbelowit. The flat inquestion evety caso of collisiou in which oar men-of-war 

SEAD rOJirJlDO. rio. JL. ^ irasoccoiaed with midutiij iintm’» «iests, i he mids have been concerned, the doors have been opcn, 
AsoTHBK instant and the sUUness (rf Gis tiiemadres sleeping in hammoeks luiog to the and thns the water-tight bulldieads iire rendered 

was broken by the roar of the guns, and the oveidtead. The hammoeks weie imoccupied aseless. There should be no doors to our water- 

hitherto clearview- we had had of eveiythnig wa* a»» mcsnent, ereiybody being on deck at tight bulkheada. They are made, as a rule, siinply 
effectnally clouded over by a thick smoke. _ gons. The ncdse of the ezpksios, the Tiolent for convenience, and this conTenienco entails suoh 

“ Cesse fire ” was immediately soanded, bnt in tiie jureqtoi^ced by eretybody on boaid, the bteak- danger to the ship that it should not be consulted. 
cxcitement it was easier to give the order than to jjj gj yig nnd then 'tiie viohint rush Ifow where "was I before I wandered off on my 

get it carried out. Guns were loaded and rea^ to water *hich enter^ into a ja^ed hole of over long disaertation ? The fleet had been attacked by 

fire, and the No. l’s would fire thera, thon^ thro 3 gu^test dimneter, at the speed of fifteen torpedo boata in the smoke, with the results I havo 
•was nothing to be fired at, consequentJy itwasneaig mflea an honr (the hole iras 10 ft. undcrirater), ali shown. And when the smoke had cleared away, the 

aminutebefore the firing oeased. ItiunkXhaye - i- *i-* — 

said that it was quite cahn, and the smoke hnng 
aboot for a long time af ter this. Before it dosed 
away weheard .one, two, three, four violeait raplo- 
siona ronnd us, one close alongside onrselTe^ ac- 
companied by a shock which made the ship ahiver. 

The reason of this was soon apparent. The Frendi 
torpedo boats had hui^ ahout behind the corveltes, 
and, taking advantage of the smoke, had made a 
dash in amongst 'us. Bear me! how the admizal 
did swear. I could hear him plaioly, thor^h I was 
down on the main deck and he was npon poop. 

An d as for Commander Cursem, he came down 
on the main deck roaring like a bull, and enisng 
ihe officeiB for not makiog the men cease fn-wig at 

once. Considering they had now ceased, it was a __ _ ______ 

]itttlelateintheday,anddidmoreharmthangood. ? «**. *ofc. < I how we''liad been betooled, whBe at tho same tiint 



- n,.niit.o hefonR t.hfl tinncr neasert. I thma i nave 1 ^ corvettes were soen stcaming away to the ■Western 

Pig. 35. entrance of the hatbour, foUowed by the now flying 

torpedo boats. Our boats were sent in pursuit, and 
they captured one that had been disabled. The 
totd loss Ihen to the attacking parfcy was two tor¬ 
pedo boats, and probably some men woundod, 
while two of our torpedo boats had been damaged 
by the fire of the Hotchkiss guns on board the cor¬ 
vettes and one ship iiad a hole made in her, so that 
she would have to go into dock. Bad for us, you 
see, but the matterdidnot end there. On stand- 
ing in as usual tbe next moming at dayligbt, wo 
found tbc harfaour ocoupied only by tlie livo cor¬ 
vettes who had made the attack the night before. 

_The birds had fiown ! the Frerioh fleet had gone ! 

_ . , —{ I leave you to imagine the chagrin of ali on finding 

]itttlelateintheday,anddidmoreharmthangood. f ««w» « how we had been betooled, while at tho same time 

TJp to the present the attack had been with white- tended tp promote cmifosion, and there was natu- one could helj) adniiring the consummate way in 

head torpedoes, and these, thanks to our nets fa^g rally axt immediate rush to see wha* was wrong. -^hioh the mancuuvre had been planned and carried 
out, were hatcraless, but a more dangerous antsv- Onfy fora minute, however, then ttte “stiir bugle o„t. One Bn^ishman maiy be worth three Frenoh- 
gonist now appeared. A first-class torpedo boat brongfat eveiybody shaip, and the order was men, and indeed the authorities secm to think so 
was saddenTy discovered not 80 yards off, mshing biiefiy given for tiie ^ter qnarter to man their by the way they are allowir^ us to get behind in 

directly at us atmed irith an oiitrigger tcapedo. pmnps, and tbe lemainder to to their quarters. ships mid guns; but the Englishman in question 

One torpedo was n^ed out, and the other -waa Orde was at once restored, and ora ihe G being will require to keep his eyea open, and eveiy sense 

on the alert, or, as on the occasion jnst raentioiied, 
his three opponente will be one too many for him. 

tbeothers had run their noses into tlie grummete 
was not sufficient to luake it fall outj though tlie 

cvidentlyreadytofollow its example. (SeeFSg.34.) sounded, the men at once moved anartly to their valveshad been regulated for siniing. Thisfailure 
Hand was the first to see this from the conning stations. Meanwhile the mt^-^ht door of my kinsmen was of course due to the nefs, and 
tower.astheboat wasthen steering directly towards beag closed, ornther they w^ tryingto close h. there is no doubt that the deviceis thoroughly effeo- 
him- 'With one bound ho was off the-bridge,-wilh I most again digresa for a moment to explain that tiiein keeping us out, hut then in afieet action you 
another, do-wn on the main deck, and at the gnn Uie water-tigfat doors (see Fig. 3d) were fitted to cannot have these nete out, sinoe ever^hing de- 
immediately under the conning tower. “ ifievate ! alide in grooves made above and below tlie door- panda on your shipte speed and handiness, and the 
Eaise !” he shouted. ws^, the grooves h^g ^%htly wedge-ahaped so as fact of a ship luinbering along surrounded by heavy 

Iranstpause for one instant to teli those (ff my to be peifeetiy-water-tig]^ when the door ia in ite netting at once flies her as an easy victim to the 
readers who may be imacquainted witb the fact, place. Tbc door itaelf k moved 1^ a rack and enemy’s ram. At the beat, this suixounding ships 
that when ■the order “Cease firing” is given, the pndon whkhis-wotkedfrom the deck above. Oon- with note isaclumsycontiivance, tlie wholearrange- 
guns are always reloaded and run out ready for sequrait^ to close Uie door there k no necessity to nient is unwieldy, and, as I have said, efi'eotually 
firing «^n. Thns the gun in qnestion was re- go down to the fleck below. The handle k always pute a stop to a ship manonivring at speed. But it 
loaded, and had to be pointed. Hand qniddylaid kept hangmg dosehandyto the pniim, so there certainly waa effective in this instanoe, as far as the 
it for the top o£ the torpedo net, and shouted was no del^ in thk ease in ^qflying but after 'Whitehead torpedoes were concerned, and doubt- 
“ Well! Beady !” An instant afterwarda there gettoig tbe doiw half closed it refnsed to go any less as we get on we shall have things lighter and 
ivaa a loud explbsion alongside, foUowed 1^ the foriher. It -was evident that aomething had got more easily managed. The first watch made was a 
immediato discha^e of the gun, and then screams, jammed in the doorway. Instant searoh was veiy crude afeir, but now.a-dajs we see excellent 
yells, and exeerations. neeessaiy; the waia- was alre^ h^way up the timepieoes the size of a shilling. So it has heen 

This is what had happened. The IVench midabipmra’s i^esta and nsbiiig through the door with everything, and so doubtless it will be with 
pedo boat had come up, and striking her t(»podo with a great vdocify. Seandi miat be made in- our torpedo defenco. The introduction of machine 
against the net, had exploded it, intending thns stantly; caie of Uie Ikutenants, foUowed by two or guns has been a great blow to torpedo attacks, in¬ 
to blow the netting away, and then to attack tiie three men, immediately jnmped down, taking lan- creasing tlie danger quite 90 per oent., but there ia 
ship itself with her second torpedo. Haud had tomswith ttimn, for the us^ l^ite had been ex- no ceriainty about them. In a night attadk, and 
foreseen thk, and the moment the torpedo ex- i ing q kh e d by the ermeamtm, mid, makiog their these attacks generally would be made at night, the 
ploded, he fired. At such close quartets as thk toe way aloi% by the hammocka oveih^d, soon disco- machine gun, or any other gun, is at a great dis- 
effect of the 10-in. Shell (weight 400 Ib.) was in- ve^toattbe door was wedged np wHfa wacd-ioom advantage. First, becauseof thedifficultyof seaing 
stantaneous; it struck the boat fair in the bows, diairs, whi^ floatodl^ the wate-, had been dasiied the enemy. Secondly, because of the diffioulty of 
bresting in throngh the stem and ihen bnist- into the opening and ihmt jammed there bythe judging the distance when seen. Thirdly, booanse 
ing, ahattered the hull into atoms, and eflbctoally domngdoor. There vas ncAlungfOT it but to open of the impossibUity of getting the sights accurately 
prevented the other torpedo from being exploded. Uie door again and drag the cluuia through. Ac- on, even if successful under tho first two headings. 
Another ship in the other di Vision was attacked in (xwdiitgly the handle was once mote worited and the You must have some automatic and effectual 

the same way, and the attacking boat aetnaUy got door opated. Thk, however, had only the effect barrier whitii -will stop 'Wliiteheads, and if an 

away, seriously knooked about, it is true, but she of wedging the chaiis in tight». Matters were attempt k made with an outrigger, some defonoe 
got away ciear, Md wastowed in one of hereom- beccsnii^ oitical, ftn-Hwas «artremely doobtful if will dotain the boat that carnes it under the imme- 
tades. The ship struck by her torpedo -had a tiie ship eould float wifli tiiese two compartmente diste fire of the guns, and thns reduce the chancea 
narrow escape; she was hit right undet ihe fnll. Trae tiie pompa, botir sieam and hand, were of success to a minimum. These requirements are, 
qoarter, just abaft the donble bottom, and conse- at work, bnt th^ made little difierence, and the as you have seen, partly filled by the nete, but their 
quently a clean hole was made, there beii^ no nuwt tiiat conld be eo^ected <rf them would be to use introduces a fresh element, namely, the partial 
armourorprotoctionofanykmd. Theordersabont stave off tiie danger for s short time. More men crippling of the vesselk manmuvring powera. 
keeping the water-tight doors always dosed at aea now went down to Uie watd-room skylights with The enemy having eseaped, it -was no use our 
werevety striet, but the door eonnecting the two ropea attached, and after a time the diaira were blockading the empty port of Toulon any longer. 
flats next to the after one opened from thewaid- diagged ont and Ute door shnt. None too soon The next tliing to be done was to find out where 
tTOmintotheneighbouriDgflat, wiiereweresevaal mther, for tiie providon rocan was fnll, and ano- they had gone to. WeknewthatMdtaorGibraltar 
oftheofficers eabins, and this door was lefiopen thertmi minntea -would have snScedto have filled waa threatened, and itseemed quite prohable that 
for their OTnvemence. The torpedo exploded and the two compwtmmitB completely. the portion of the fieet wMch had now eseaped us 

mtoe a hole just under one of the (dfic^a it issmall wonder that, noder the circumstances, would probably endeavour to effect a junction wltli 
cabins inside the ward-room, and very socm the tiie atteckiog boat got aw^ io safe^. tho remaining portion of tbe squadron, then en the 

water poured mto the ward-room, toe store-room iHik k one more example of Qie many accidente Aftioan coast, and makc an attempt on one of these 
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places. Gibialtar, the aiimiral tboaght, was oat <rf 
tbe qaestion. They conld aot bope to reduce tt»»* 
place, except starring it out, and long lietace 
that vas achiered, out squadron would Lare come 
to the rescue. Mucb tbe same inight be said of 
Malta, thougb tbe leduction of that fnrtrna» mtgli t 
be an easier mafcter than that of Gibraltar. TOe 
idea of their attempting an attack ai ali CKt eflier 
place, vhile cur £eet stili rem^ed a^ailable, 
BMmedVeiy ridicnloas. True they were nume- 
rically superior to us, the eoonomie^ tendencieacrf 
a Liberal Goremmeiit had secured that, bot stili 
this snpeiiority nas by no means snch aa to 
them to make an attack on either of the places sbore 
mentionedjinthepresenceofourfleet. Iheporticai 
of the aqiiadron whioh had got out of Touton waa 
f» snperior to ours, and the wonder waa th^ 
did not attack us. Hand was strongly of opmksi 
that they would endeaTonr to do this, and 
that the stoiy abont Malta and Gibraltar was the 
greatest rubbish. However, soniething luust be 
done, the enemy had passed us to the eastwaid, 
there seemed little doubt that if they did not mean 
to attack us, they would be trying to efiect a 
junction with the others. Accordingly we w^t 
away to the south-eastwmid, keepiug w^ esdoidcd, 
Bo as to increase out chances of findmg them. We 
had two fast cruisers attached to the sqaadKm, anH 
they were perpetuaily scouring the neighbourfmod, 
but no signs of the enemy were to be aeen. On tiie 
fourth day, after leaving Toulon, we arriTed at 
Malta, and there we leamed that the remaindet of 
the squadron was also on their way thiih«, the 
BVenehfleet that they were watchinghavingauceeeded 
in giving them the riip out of Algiers, in mindi tiie 
same way as our parthadesoaped fromasatTonknL 
We had hardly taken up our mooringa in tiie 
GrandHarfaourwhentheothershipsamved. Therej 
were ten 'of us, and we occupied the whole rf the i 


mooriiigs in the Cband HwboDr, conaequently the 
others^iadToiihftdtogetwlmretih^couid. Some 
tO(^ the three mocffii^ that are in the “Bihi” 
b^, whUebtheis andiwedm the lay, and some went 
loond-to SBranaCreek and Marsa'Musceit. There 
w^e Iweuly-foDT of them, »n>Jnding the despatch 
Temels,thpsinakiDgwithufratotal<iftbiTty-toer, not 



mdodii^themeicliaiitveBBels, (^which,atthetime 
IspeakjtimrebqipmiedtobemQreth^ usualinthe 
haiboor. It 'wiU be semi, 1^ eonsnltii^' the attached 
ehart 36), that we ■were j«etty closeiy stowed. 

Assoonas t^ command^Sn-ehief had anchored, 
the oths admiials (there were two in our squadron 


and fonr in the Mediterranean) went on board to 
repott themalrea, as is customary. A couacil of war 
was held, and the resuit was that orders were given 
for coaling with ali despatch, as we were to proceed 
to sea agsin the next day. 

Meanwhile fonr of the despatch vessels were sent 
out as preventions against snrprise, thoughit seemed 
almost unnecessary, as the east end of Malta and 
the West cnd of Comina (a smallisland to the west- 
ward) are in telephonic oommonieatlon, and thus 
embrac.' a Tista of about forty miles. Yalletta, as 
my readers are aware, is about hve miles from the 
end of the island. 

Meanwhile the coaling proeeeded vigorously. 
Malta is celebrated as being one of the best coal¬ 
ing statioDS in tho wurld, and as a rule 80 tons of 
coal pan bc got on boaid in the hour. But a latge 
squadron like ours sererely tazed the resources 
of tbe place, and the rato of coaling was, to say the 
ieast of it, slow. The ship’s launches were hoisted 
out and used as coal ba^es, and the men wocked 
right wiliiogly, but at sunset that night the coaling 
was not neaxly half through, and it seemed certam 
it could not be done by the morning. We in tho 
Channel Squadron had secured the barges, &c., 
before the others came in, and were completo 
about 10 o’clook that night. But we were right 
inside the other ships, wMch effectually blocked up 
the entrance to the harbour. 
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higliest posaible iraportance to the resescb_for, 

just as a galvanorneter needle, heavy in itadf, and 
involvir^ considerabis friction in its metiiod of 
suspeusion, ia unable lo respond to certoi earroits 
of electricity trajismitted through ita coils, indiea- 
ting an absenoe of current, when in realily compara- 
tirily stnmg ourrents are fiowing around it, ao it is 
equaily elear that in the use of the apparatus whidi 
we have been desccibing, aU the phenomwia cshi- 
bited are reduoed in their signidcance by disturbing 
and retarding influences, and many phenomena, 
siightiy mote delicate but equaily important, must 
be lost altogether to demonstration. Thus Mectrie 
Science, as well in her instrumenta! defecta as 
her phenomena, finds her hydrodynamic anaiogoe 
in the researches of Professor BJerknes and hk 
son. 

[To ie eoalinual.) 


THE AUTOBIOGRAPHY OF A WHETE- 
HEAD TORPEDO.—No. XL 

At sunset that night the signal was made &ani 
the palace signal statiou; “Only four oorrettea in 
aight” (being those that had been smt ont as 
pickets). 

The coaling proceeded merrily, the officere of 
tliose shipa which had completed their coalii^ ireie 
allowed to go ashore for an hour or tw(^ and ere^- 
thing seemed vety satisfactory. At twelre o'eIod 
rookets were seen froni the eastward, followed hy 
two or three guns. Signalmen had srat np to 
the palace signal station, so as to communicate with 
the correttes in case of need, and now soon the 
signal was made to them from the esstermost 
corrette and repeated at onee to the 
“ Enemy in sight close to.” Almost immediafc^ 
after the signal was reported, the corrette ran in 
and reported that the Frenoh were close behind 
them, Corning up from the eastward. 

The forts of course were prepared for attack, and 
now immediately the guns were raauned, and pre. 
paiations were made to resist the attack ahonld tho 
fleet get near enough. The firea of the ahips had 
been banked, but now the signal was made to get 
up steam fu!2 speed again and prepare lor ac^ion. 

Steam was not yet leady in all the shipa, and 
we were awaitii^ the nexi signal, when we heaid 
the eastermost forts open fire, and a very short fame 
afterwarda a heavy broadside leplied. Arv^thoi» anH 
another foUowed; and then the projectiles began to 
fall amoi^ the shipping. It was certidhlylhemost 
ridiculons sight any onc can imagiue ; thiEty..foar 
English ships like sheep in a fold packed together 
in Malta harbour, while the whole Frenrfi sqnadcon 
steamed past in single column, line at a 

diatanoe of certainly not more than 800 yatds, ont- 
side the forts, and firing electric htoadsides as £h^ 
passed. The forts defendingtheentranee. attha tfnii» 

I speak of, and wbich can be seen on the chart, 
were neither so numerous nor so heavily gg 

they are now, whenwe havelOO-tor^uns inSt- Klmn 
and 38-ton guns in Riscasoli and Kone. The ma- 
jorily of the guns mounted tihore were the cJd 
10 in. smooth bore eoverted gnns,*with a spri nVKng 
of 8 in. M.L.R. gtms, and two 10 in. M.LR. 
guns which, if I temember rightly, wereatRiseasedL 

The forts inside were aimed with 04-poimdM 
and 7 in. M.L.R, guns, and are intended more 
especiaUy to command the harbour. Hence they 
were of iittle use on the prosent occasion. Ton 
imagine oui feelings in the Feamought, stnck ri^it 
away inside the Grand Harbour, with half a dozrai 
ships between ua and the enemy, so that we coold 
neither get out nor reply to their fire. Ihadheard 
some bad language when tho fleet go6 away from 
Toulon, but the language now was tm times as 
strong, The abuse that the old adrairal gofcheaped 
npon hia devoted head was something wondeifuL 
‘ ‘ The idea of allowing us to be eaught here liVo nta 
in a trap, with (like them)nothingtodobnt8queak' 
he was an old idiot and only fit to be pole-ax^.” Jt 
never struck any of those who gave vent to ihese 
hard sayings, that a suspicion of a thing KVo Oii« 
occutringhadnever for a moment flashed across 
own minds undl it had actualiy ocoured. Ah me ‘ 
how easy it is to see dai^er when onee you are in it, 
but how very difficult to foresee what trials or diffi¬ 
cultius the next tum of the wheel of fortune ms^ 
bring uponua, 

The Frenoh leader having passed along the 
rorts and got weE heyond them, made ttie Mgn«i 
to altar course in suocession sixteen point*, so 
arranging his time, that having steamed baci well 
outside his attacking ships, he was ready to followou 


again in flie wakesif the rear ships. Tlius a coa- 
tannons flre was ponred into the devota forts and 
the shipping beymod tiieiD, while fresh assailanta 
w^ contanualfy Corning on. Some two or three of 
onr ontermost ^ps managed to get their broadside 
to bear, and responded to the fire, bnt all the other 
ships were bondled h^ether, and were getting struck 
i^htand le^ by the enemy’s projeeiales. Itktrue 
that theee did not do viial dan^ge, we were too far 
off for Iha^ bnt sevraM gona were dismounted, and 
onr woiks knocked about, men killed, and so 

on; ^ most gtlling part of it was tlu^ only a few 
ships conld respond to the fire. Heanwlule the 
reader asks, what was the admiral d<ang ? Surely 
he did not meui to stop iheie «dl night, and let this 
goonuntilttieFreadihad lednced forts to a 
Inmp (d rtemes uid «masbed np the fleet. 

Oh, no; he had made np his mind at onee that 
he most take tiie fleet ont to meet them, though he 
fnlly leco gni eed the greai disadvantages under 
whiek he mnst lahonr, f<w as onr ships were placed, 
it was impossible to srt the flertont at onee in its 
jooper foimation, and of course thk necessitated 
mahing the actum simp^ a disorganisod melde, 
ea<di ship coming into action aa best she souid and 
%hting haud to haud r^aidless of any formation. 
Ihe enemy were numeneally strongw than we 
wme, and of eonrse a hmid-to-hand fight like this 
would ^ve tiiem a gre^ advantage; bes^es, the 
first sl^ Qiat went out wonld have to contend 
with teaifnl odds. AU this was fnily appreciated, 
and, while reproaehit^ himself f(w imving thus been 
can^t, he it^ved '^t Oia atiack must be thus 
made, and that ha himself wonld lead iL He could 
not move, however, till steam was and another 
twenly miontes, at kast, was reqtumte for this. It 
was very nnforhiiiate that the shrps which were the 
most ba^ward in this way were the outside ones, 
hnt patienea is a virtoe, and it was necessary to 
practise that viztne now. Besdre, even if some oi 
Ute ahipe conld have got out, it wonld have done no 
good, simpfy cnaMin g the enemy to mass their 
whede aquadion <m Uie few, and so destroy us 
{HecemeaL Ueanwhile the admiral was not idle, 
btU coOeeting a dosmi Malteae bnats, he sent 
ordets to &e di&rent sh^ telling what was to 
be done. .^iefly. tirese ordms were, Umt when the 
a^nal was made io wei|^ Um ships were to slip, 
foUow Uie admiral ont in fte endm' in iririch they 
liappened to be anchmed, and Uren eng^e as the 
oppestanify occorred. 

To retnm to own ship. The moment that 
Hand hesrd that tiie EVendk fleet were aignalled 
he had eansed the toqtedoes to be chaiged and 
h oisted into onr seccud-class torpedo boa^ which 
had been hrdsted ont so as to be ont cd the way of 
Uie coaling, and aa soon as Ute firtng commenced 
be asked permiaum to ^ hk Im$k with the 
enen^a fleet. The admiral wonld have again 
refnaM, bnt Uie gallant fellow was so cager and 
enihnsiavile that he gave in, and away went Hand 
in the torpedo bimt. He h^ no {neeonceived plan, 
for a wtmder, bnt worked bk way ont under the 
hi^ re^ <m the left of the Grand l^bour. 
Havii^ got aa for as Pmnt St. Simo, and seeing 
iho fleet steaming paat, he tbk too good an 

opportoaity to be miss^, forhmw^a wh^efleet, 
nnpnkected lyneis, aothat they m^ht not be ham- 
peted in mammivrmg, and steaming steadily past in 
hne. Snrely smoelhing conld be dlme now with hk 
petwe^Kin. lliere was very Iittle chance of conceal- 
ment, as, thm^h Uie n^ht was dark enough, the 
ctmlziui^ flasbeii from Uie guns it emite light, 
Uroimh at ttie «ame time tb*» smoke fresu foese same 
gnnslietped to increase the ohscnii^. The bTee 2 e 
was from the noriffi-east and soblew^efflnoke down 
from the Frenoh fleet on top <d the forts, an 8 over 
the harbour, giving them a detided advantage. 
Hand mi^thavpfl^ his torpedoes from where he 
was with comparative safeLy, and a very faii* chance 
<d aoccesB, for the enmi^ wero <m|y 8M yards off, 
and tii^e was a constant sfreun of them rusning 
and down, ao that the odds were much in 
fovonr of tde hkting scmmihing, even if he fired 
at r«odom. was not at all forffi of learing things 

to chance thoi^h, and tiioi^ he w^ knew that he 
wonld he mnning a tkk frtm the stiay Sre both 
fleets as well as ^ fmta, he drtennined to ruu out 
towardsthe enen^andtmrttoQiepn^ectika going 
over him. Tm not certain wh^^I told you that I 
waa away in the boat with Hand «tl Hai» time; you 
see I waa aR ready and handy on tite main deck - 
th^ had chaiged me with air and whipped me into 
the boat, so Imre I waa^ bonnd to go at last, and 
I nerved myself to meet n^ fote, like a troe Wh^- 


head should do ; of course it is of no use firing s 
Whitehead torpedo direcfc at an object uioving 
through the water, for by tJie tiiiie the torpedo geta 
to where .tbe object was when it (the torpedo), 
sfcarted, tlie latter lias inoved away, Hence the 
speed of tho torpedo and of the objoct must bo 
taken into conaideration when aimiiig, and for this 
purposc an iiistrument ealled a “ torpedo director ” 
is used. The inatrument now in use k somewhat as 
follows ;—(see Fig. .37X A B ia a director carrying 



sights at A and B. B C ia graduated in knots and 
pivots at B, while B E, which is also graduated in 
knots, is clamped at D to the speed bar (B C), and 
at E to the direotion bar. The graduated circle . 
serves as a guide for the position of oi&er the speed 
of torpedo or the direction bar. 

An eirolamtion of the method of using it will be 
best mnferstood from the manner in which it waa ad- 
justed on the oceaaion of which lam going to speak, 
when Hand judging tliat Uie enemy were going 
8 knots, while the speed of the torpedo he put down 
at 20. The to^edo fired right ahead and omr head 
was pointi^ directiy at the enemy peipcndicular to 
the direction in which th^ were steering. Tho 
speed of the torpedo bar then, which k always 
parallel to the direction in which tho torpedo goes, 
was clamped right ahead, while the speed of ship 
W D E was clamped at D at the mark 20 placed at 
right angles to it, and then the direction bar A B 
ckmped to the 8 mark. Then on looking along the 
sights B A, when the ship to be fired at came on in 
a hno with them, the torpedo must be fired, for the 
torpedo leaving in the direotion B C, and the enemy 
coming along parallel to D E, it follows by rnmilar ' 
triangles that the two would meet. 

So it tumed out, Onarriving withinSOO yards we 
stopped, and the sights coming on the port torpedo 
waa fired at a French ironelad. We h^ no sooner 
fired this torpedo than a storm of Hotchkias sheU 
f^ling round us apprised hs of the fact that we 
werediacovered. Too lato tosare the ship though, for 
thirty seconda a/terwaids, a loud expiosion told- 
that the shot had taken effect. “We had no time to 
wateh the resuit, for Hand was again preparing to 
dkohaige the other torpedo, which you know was 
youT humhle servant. The ships were one cable 
apart, therefore in about one quarter of a minute 
more the sights must come on. Oh, how long that 
quarter of a minute seemed: Every seoond appeared 
a minute to my excited imagination, and 1 thought 
the time for action would never come. It became 
ovident too that the next ship, that is the one at 
which we were going to fire, had also diacovered ua 
and bad seen the torpedo fired at herneit ahead, 
and preparations bei^ made to give her the same 
compliment, for a hail of ahell now came from her 
machine guns, threatening ua with inatantaneons 
death. / Ten, eleven, twelve, thirteen, fourteen, 
fifteen, then theorder“F)re,”andIexperienoedthe 
feeling aa of being lifted up by the wind (it was an 
air gun you know) and thrown into the water, and 
then I was wending my way under water to destme- 
tion. 

I was beginning to think that I covdd not be very 
far off the enemy, and expeoting in a short time to 
come into coUimon, when I saw a dark mass on my 
sterboard how, looming like a hi^e precipice and 
rising perpendicularly in the water. “Mjssed by 
jingo," I exelaimed to myself, whilst a aort of re- 
prieved feeling crept over me. 

I waa]ratlier prematm-e, though, inmy eipreaaion, 
for the next moment as I glanced paat the ram, 1 
found that I had not quite cleared, for I received a 
violent hlow on the screws. This had the efiect of 
bringing the engines to a standstil! at onee, for as 
you know the two screws work in opposite direc- 
tions, and the foremoat one being bent by the hlow, 
they immediately looked one another, and so 
brought up the engines. The resuit was tliat iji a 
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iew minntea I rose to 'the aurface and wa» tiuis 
eimbled to have ft ciear Tiew of what waa gcang on. 
My cdunter had been adjoated to its extreme limi^ 
oriA the «in ViTig ralre also aet ao as to «mb me <m 
arriying at the limit of my run, bofc now as flie 
screw diafts could iiot revolve, tite comiter eonld. 
not worlc, and consequently neitier irec^ waa 
putbaok nor could tlie sinkingvalveeome iutoplay. 
Therefore I rose as I have said to the snrftuse. 

Sefore guing on to describe the action I may as 
well explain how it was that I missed my ^p. 
She seeii^ the torpedo fired'at her “n^t ahead' 
(that is the ship eloso in front cd hmrX and that 
another was ready, immediately put her hdm hazd a 
starboard (thus tuming to port towmrda the tmpedo 
boat), and went aatem fi^ speed. The hehu cd 
course was soon put over, but the sudden levetaal 
of tbe engines was no sucb essy matter. Thua it 
happened that at the time I was fired she wan sotoally 
tuming towards us and the engines just begmaing 
to go astem. The accompanying di^rant dmwn to 
scale will show ihis. 

ABC represcaits the director in the boi^ S the 
position of the ship at the moment of firing, tiie 
aights being then on with her mmninast. The main- 



mast then passed from S to S’ while I was bavd- 
ling to AX so that I just ahaved the ram and qmhp 
to grief. If she had gone on at her normal speed, 
the raainmast and I would have arrived at A'' at 
the sanie time. 

Now for the others. Hand as soon as he b»d 
fired me, went ofi*, and in spite of the boat being 
struck in several places, got back safe on boerd Qte 
ship just as she was steaming out. I have no in- 
tcntion of describing the battle that foBowed in 
detail. From my position in the water 1 obtained 
a Umited view of Ae preliminaiy proceedtnga, bnt 
the after eventa have been described 1:^ varioos 
historians, and as Z Icnow of nothing pariicular hav- 
ii^ occurred that would be instructdve wHh re- 
ference to the speciai subject with whitdt l am des!- 
ing, namely, torpedoes, I will not attempt to enter 
into it. I may say that I afterwards heard many 
acconnts of the fight, and they ali difiered matorially. 
I can quite imderst^d this, as though peo{de can 
teli pretty well what is goii^ on in their immediate 
neighbourhood^ it is abnost impossible tb get the 
different stories accurately pieced together. 

"What happened at first was this. 

The admiral of our squadron led the way out, 
and was foilowed in succession by the ships as ih^ 
happened to ba anchored, and at the aame time gg 
he started out of Bighi Bay the leading «bip jrf 
those who were in Marsa Musceit Harbour «.1«» 
came out, foUowed by the other ships in thupe. 

The splondid organisation of the F^nch fleet 
was however eqnal to the occasion, and as onr lead¬ 
ing ship came outmaking direct fortbe centra of the 
enemus line, the ship for whom she made put h» 
helm to port and stOM out to sea to the nt>r&-eash 
The ships to the eastward of her foilowed r eltgm miy 
in her wake, while those to the westwaxd fbllowed 
their “ next aheader” as before. These in thmr 
tum moved off in the north-east on the advanca of 
the ships from Marsa Musceit Harbour, and Hioso 
to the westward did the same. Thus had 

three lines between which the two <rf ours would 
liavo been bad the leading ships stood straigltt out. 
Our admii^, however, didn’t do as it was suppesed 


he would, and lead out his fleet in two lines, but 
8ecaiigagood<dtaiiceof ranuniiigsship bekn^ing to 
ihe eastermost line (see diag»m} he tocA it, and 
rammed her. Her n^t astem m^^vonrad to do 
the same by Ium, and {«riiaJly sncceeded, but the 
8ec(^ of onr sh^ emning up, the Frenchman feli 
a vicrim to her. 'Rie ahip wlui bod been struck by 
Handb first toipedo was elose about thoio iii 
a helpleas and water-lo^ed condition, to the 
torp^ had steuek under ttie boilers, cffcctually 
putring (Nit her fiies, and flooding that and the 
ei^iie-rciom conqiaitineut. 'Himre was thus a knot 
of five riiips, more or l^s, in a Ininp, nnd tiiese 
formed a nnclens, for the ships on both sides as 
they came along faded to lam some of tlinss who 
^^eszed likely to fsD victams, and the pile thus in- 
oeased. The two onter divimons of the French 
sqnadrm, seeing what an unexpected tum things 
bad taken, were nonjdused. Fvidently annnge- 
mmiis had been made for most eventualities, but 
here was <me wMih appeared not to liave been forc- 
seen, or at ali eventa, not expected. Where were 
ali the a^umenis pf ta«*i«niiiiii now in favour of 
thk and that s^tmn oi stfach or method of forma- 
iaiml litoal^ nowhere. The Frcaieb Admiral 
«na somewhere in the middle of hig sqnadron, but 
eyen if his rea^ hrain could have devised a 
manomiTie, ihe dfiGculfy of Izaiisinitting signals 
(owii^ to -amoke, Ac.) was so great Siat noUiing 
coidd have been dime in time. Underihesecircum- 
stanc e s srane the sh^ stood on, whilst otliers 
tiimed to go to the assistanee tiwse <i their 
Meodswho vere in the raelde, and who, it was 
evident, must soon be oveipowered by numbers. 
H is needless to my that in a vezy short time cem- 
fnmon hecame pai^ount, and soon the action be- 
came like those olden d^s, a series of haud-to- 
hand^hts- 

Tactidans, delivmh^ their viems at tho Royal 
Xhnted Service Tnstitnte and dsewhere, had told us 
thathoariingwasathingofthepast. “Blessyuu, 
ve’d neyer eenne to dose qnaiteis now. Couidn^t 
doit,sr! Lookyoa! Torpedoes, machiiie guns, 
and aD Ih^^—ihe idea vas ahsnrd. It was all very 
well in olden times, vhen you eonld carry the shot 
for your biDadride m your pockct, but now, sir, 
mmtamirTuig is tbe tbing—ram, gun, and torpedo ; 
nothing so obsolete as pistds, entia^s, and board 
h^inkes!” 

Alas to thecoy! H ere vere the first two 
squadrcHos that had met ance the introducrion of 
steam and annour had dianged the face of overy- 
t hiii g. The ahips, the finest <ff the two countries 
vfao jutily boasti d being the greateat naval 
pdwOT in Ihe veadd. The officers, men who had 
stndied iacties and a^ned the ptos and cons of 
eveiy s^tem of attack ; and what did we see ? 

Bammer and ton^ pure and sinqile ' That was 
alL Troe, torpedoea w^re fired, aiM maehine guns 
did thto deadly work, and several very elever 
manceuvres vere exeeoted hy siogle ebipn ^ hut, as 
to a^ gieat demgn being «arned ont 1^ the 
i^pcmiig sqnadnais, ihere was none of it. The 


dec^in, if ai^, meUed inio thin air viih the smoke 
of ihe gnna, 

WeD, I eannot give betto desCTiptaon of the 
G^it ihm Ihe ab^; si&ee it to say, that after 
this had gone tm tqi to tvetve o’eloek notai tiie next. 
day, ihere ^^eaied to be veiy litUe of either 
aramunition cw energy left on board ritirer fleet; 
and they gradualfy diev amnder, each taking the 
prises th^ had c^itiired. Those taken by our 
squadron vere immediate^ sent into haa^ur, and 
siqqdies of anunnnition vere sent out to the fleet. 


CABLE TEAMWAYS. 

By J. BtrcKVAix-Swas. 

(Cbatiaasd pagt 310.) 

Tks Hnion, I^esidio, and Ferrto Cable Tram- 
vay is the next cable trection si^eine iu San 
Fiwi c i seo-to daim our brid attenUon. 

This line eonsisia of about 10,500 ft. of doublo 
trad (about two miles long), constmeted to a gauge 
<ff_5ft,,andtheBedi(m d the route aloi^ which 
tiik line is laid is repxsented in to^tudinal see- 
tion at 42. ZTpon refereuce io t.bia figute, it 
viB be at.once seen tiiai the gndes upon ihis 
teamwayara extremdy severe, and, as previoasly 
mentioned, ihe line affinds a mpital iUostiation of 
ihe c^taiahties <ff the wfstem inqueatiem, this being 
the steepest tiamvay ^itop») everanccessfully con- 
stmeted and qpraated. 

3%e steepest gradtoits upon thia Une, which 


ooour about Polk and Ijarkin-streets, vary from 
about 1 in 4J to 1 in 5. The engine-house, car 
depot, and omees are situated at the aummit of a 
hili between Leavenwortliand Hyde-streets, or about 
midway between the termini, asshownin the section 
above referred to. 

The permanent way and tube are subatantialiy 
constructed, tlie iatter being formed with cast-iron 
frames, oonnected with rolled ohannei irons, wliilat 
tlre continuity is obtained by the einployment of a 
sheet-iron tubnlar casing. The constmetion and 
equipment of this line beaia generaliy .a very closa 
resemblance to those already described in previous 
articles, and therefore we shail only devote a very 
brief notice to it. 

About 2600 ft. from the eastem terminus there 
exists a ourved portion of way (at the interaection 
of two atreets), where the cable is suitably dofleoted 
by two horixontal pulleys 8 ft. in diameter. Here 
tlie operators upon the approaehing cars have to 
release the cable, and travel roand the ourved por¬ 
tion of line by momentum and gravitation ; the 
aite of the defloction being situated in a deptession, 
it is conveniently loeated for sucb auxiliary method 
of looomotion. After pasaing I.Hth curve the opera- 
lors upon the cara refakc the cable on the opposite 
sides. There is nothing particularly advantageous 
or instructive in this method of working or running 
over ourved portions of line, and sueii practice would 
unquostionably not be alJowed in this conntry. 

The gripping apparatus used is exactiy similar to 
that alre^y described upon the Clay-street line, 
allhough somewhat more heavUy constructed to suit 
the rolling stock. The dummies and cars weigh 
aiike 4000 Ib. They ruu at about five minute 
intervals, thus making about 220 trips per day of 
nineteen working hours, the serviee 6cing per- 
formed by twelve cars of each kind, 

Two cruoibie Steel wire cablea mxi used to work 
this System, the one 10,600 ft. andtheotherll,000ft. 
long, both beii^ aiike 3 in. in circumference; 
the speed at which they are driven averagea about 
600 ft. per minute. The hauling engines are of tho 
ordinaiy horizontal type, with suitable valve geai', 
such as pteviously described in connection with 
other lines, their cylinders being aboat 18 in. in 
diameter by 36 in. stroke, and working to a piston 
speed of about 850 ft. per minute. Steam is sup- 
plied to these engines by three raultitubular 
boilers, 16 ft. long by 4 ft. 6 in. in diameter. The 
average working pressure is about 80 Ib. to the 
sqaare inch, and it has been found that upwards 
of fifty per oent. of such pressure is necessary to set 
the machinety and cables in motion, without any 
cars. This is mucl^ in excess of the previous ex- 
amples mentioned, and ia mainly due to the ex- 
tremely heavy gradients upon the line. The driving 
motion is transmitted from the craukshaftof either 
engine to the dmms or pulleys through the inter- 
vention of leather belting, in practicaJly a similar 
mannerto the rope-belting used in the Geary-strect 
ragine-room, but with less advantago as regards 
silence in working. The driving drums used for 
hauling the cables are provided with gripping 
peripheries, as omployed upon tho Clay-street line. 
These drums are fixed upon a counterahaft, which 
dso has keyed npon it a laige driving pulley, 25 ft. 
in diameter, and around which a colossal leather 
belt (2 ft. 6 in. broad), passes from the driving 
pulley (8 ft. in diameter), fixed upon the prime 
motion shaft as before mentioned. This being a 
comparatively recent line, little reliable Information 
can be given regarding the average lives of Ihe 
eablds empioyed, but it may be mentioned that one 
lasted about eighteen months, which should be re- 
gMded as a most satisfactory performance, con- 
sidering the heavy loads upon The rope. From the 
nature of the heavy gradients upon the varicus 
cable 'lines in San Francisco, some questions 
naturally arise as to the safety of stopping cars upon 
such steep declivilies, when the cables are released ? 
It should, therefore, be made ciear that the cars 
are never released from the cable, nor stopped 
upon. such gradients as those aiiuded 'to above. 
The stopp^es always take place at level crossings, 
which oocur at about every 412 ft. (or “block”) 
along the bne, as represented in the diagram at 
Fig. 43. 

In this figure, A indicates the manner in which 
the transverse streets interseetthe cablc lines with 
level crossings, upon which the cars are stopped to 
pick up and aet down passengers, and B represents 
the anguiar relation that the route of these lines 
bears to such intersecting thoroughfares. It is at 
these anguiar changes upon the cable lines that the 
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May 8, 1S85.] 


THE AtJTOBIOGEAPHY OE A WHITK- 
HEAD TORPEDO.—No. XII. 

The guns on the forte up to this time had not 
beeu able to do moch, friends and foes beii% so 
jniied up, thoagli they occ^onally man^ed to gat 
in a ronnd at a stray ahip, but as soon as Uie fteets 
aeparated they commenced to mJso themselTes 
heard again. Only for-.a Tery ahort time ihoo^i, 
for the enemy soon- got ont of range. I nrast 
refer yoa to histories of the battle fc® the amouzit 
of losa sustained, for I have heard bo many different 
versions fihat I don’t quite know whioh to loly 
upon. One English paper said we had lost ten 
shipB, Mid the enemy thirty; another pofc it dovn 
as fifteen and twenty reapectively, wh2e aomehow 
the Frendi papcrs chaiged the numbers, and made 
out that they were the victors. 

Curious! Ihave always beentaughtto heUeve 
that whatever the papere say must be true, English 
papets at ali evente, yet none of our papers 
the same numbers, and the French differed en- 
tirely. However, that has uotUng to do viih the 
question ; -what I do know is that the remainder e€ 
oiirieet having had a certadn Mnount of amminn- 
tion put on Iroard, went out bhat,n%ht and tdedto 
renew the action, and fqimd the enemy gone. They 
chased them some way,- ptckii^ lip fire disabled 
ahips which had to be left hy the eneihy, and 
finsUy lost them in Toulon agmn. It ceiteinfy 
geem^ as if we had the beet of it, though 1 don’t 
know how matters would liave tumed ont if Malta 
had not been dose at hand with suppiies. ^e 
poor old Fearnought was not one of thoae that 
went in search of the enen)yr"'She"had been 
terribly toocked abont in the stm^le, <me of 
my foreigu hrethren having exploded in her fbro- 
most compartment earlx in the action, and she 
having shortly afterwards .lammed a French ium,- 
dad, had very little how left to speak of, bnt 
ratlier presented the appearance abont the bows of 
a Thames mud haq;e. 

Captain Tarr bad been hadly wounded early in 
the fight, and was sent to hospita! immediately fhe 
ships came in. Conunander Cursem and the Srst 
lientcnant had been killed, and Hand was now in 
ooinmand, having fought the ship through tte 
latecr pari of the action, of course nnder the 
adniiral, who was safe and sound. 

I think now that it is quite time that I told yon 
something abont mysdi If you rememher, I was 
leftAors ^coTn6af hy tny screwsstfiking anensi^s 
ram, and that I floated to the aurfece, whenoe 1 was 
a spectator of the action. .The breeze was blowing 
gently from the norlh.oa£t, and as 1 was only abont 
800 yaids from the shore ' when I was stc^^ied, 
about eight o’dook in the momitig I fonnd myseif 
grotmding on the rooks off Fort RicasolL I may 
mention i^ain that the screws having got snddenly 
locked, here wul ali prepaied for action, air tumed 
into the engines, which were, however, prevenied 
from moving by the locked screws, pistol cocked 
and safely wedge out. Every moment I was aftaid 
that some rock would strike my nose or whisker 
andaetmeoff TheanzietyI suffered during^ut 
time was awful, and if it iras in the nature of 
torpedoes to have hair, Fm sure mine would have 
been white as snow. My usual good luck fdDenred 
me tbrough, and 1 got wedged in between two rocks 
with my tail towatds the shore, and the wind £sQ- 
there Iremaiiied snngly enough tiHthefidlow- 
ing moming. Abont 8ixA.M.,two of. the soldimn 
stationed in Bicasoli came to bathe, and raie <it 
them soon discovered me. He came and hasdied 
me to see what 1 was, and 1 was in a great fo^it 
that he would by.mM^epress my nose orwhiakm', 
but Inckilyhekept at the tail end, and afterexsmin- 
ing me for some time shouted to his companicm: 
‘ ‘ Look ’ere, Koberts, blessed if iver I see a tum- 
out likethis afore, Jt'sasort ofa iron fisb. Some- 
think belongin’ to them Ftenchers I think.” 

Hia companion immediately came running np, 
and at a glwce reccgnised what I was. It appears 
that he was a seigeant in the Royal Engineers, gTwi 
belonged to a detachment told off for torpedo voilq 
and who under sultahle officers had chargeof the 
totpedo def ence of the islmid. There are no Whtte- 
heads in the trmn, but he had seen one or imo, and 
recognised me at once. He had evidesUy been 
imbued with a deep sense of our dangerous pro- 
clivities, for he at once drew his companion away, 
saying in hroad Scotch, “ Coom away, mon, yoH no 
ken when it may be breakin’ op. We’!! gang abooid 
yon ship, and let un know she'8 here." So saying 
he and his companion cleaied ont, and I waa left 


an honr or mcm. !nien 1 heard footsteps 
ap^roaching, and tiie famUisr ^voice of Hand once 
more feli jc^ously on aty ear. 1 knew then that 
I waa saved. The Feamoi^fat was anchored in 
Bigbi Bay, mid bdiog the fla^h^ the sergeant had 
gtaie on houd, and rqxoted finding me. Hand, ' 
ctKnlnmng as b» did cm himat-W the ftim^noiis of i 
commande, gimiiexy lienteaiant, and tor- i 
pe^ li^teiiaiiii, csemp. ob ^uno as soon as he couid ; 
get away. He lecogmaed me at once , for my: 
mmiber was stunped ali over me, and saw st a . 
glance what had omured. 

“ WeD, dld fdlow,” he adliloqiiiaed, “ you are a 
vimder oS the Aeep\ 1 goeas we’ll keep you for 
exeimse for the foto^ foryonnever get lost.” 

So aayiag he pnahed in the safety wedge, un- 
ECTSwed tte ahdker, closed the w valve, and I was 
aafe. 

“ Jnat koqi aio(d:~ontonftf<«balf snhour.^said 
hetottie8eigeant,“aiidFIl aendahoat ronnd £<8*^. 
AtmI heie’s amneUiing for yon tea yonr pains,” and 
I heard the chinV of money. 

Ai^he went, and ara hom ^terwards 1 was 
nafe on boaid the (dd ship a^ain with my head off, 
and n^bo^atowed away m the totpedo room. 

FMw Tair waa no hmg» available to 

hcdd an inqneit im me, and Hand <m seeing the 
state of asem, and hav^ observed the evoln- 
tion of the Fmchinan had UQe difficulty in guess- 
ing hnw H«e aeridtmt had h^pened. Qn examina¬ 
tura H WBB found that 'the <^y damage done to me 
waa Hiat the acrew ahaft was bent and the screws 
more or less damagod. defecte were easily 

repmied at tiie doc^aid, a^ 1 soon retumed to 
my old poratioD m the main de*^. 

AUtfwtraneweimnuned at Malta, beii^patehed 
np as wdl as the leaoorees of tlm 'dockyrard would 
pecmit. Handwasjkn«iio^atonBetocommander’8 
rank, his commission heing antedated h> the date 
<ff ilm Toolon attack, and he iras further promised 
[W(»iolioD to poet ranlr as aoon as he had served 
the neceesmy fame (two yeais) to qnalify him for 
that poaitaon. Hever did a man better deserve his 
promotitei in xhy ojdnion and in that (ff his hrother 
officms, with whom he waa a great ftvourite. He 
rranraned u commamdia’ ot the Feamought, and 
Gsptun Tart «oming ont <ff hoBjdtal soon after- 
mrds, thinga resomed much of ihe old swing. 
1 Tiriihcd potel CmnmandOT 'OnrBem'8 loud ii^ice for 
many a long day and grieved aincerely for his loss, 
f(w thon^ in times peace he ran down the 
gnmieiy and tcnpedo wcA, yet when it came to 
real woA he waa alw^ leuy to pve them their 
[dace. 

Shor^ after thia peaee was prodaimed, and we 
were oidered horne and paid o^ so cince more I re¬ 
ttuli to my old place in ihe dod^fard siore. 

One day 1 was smjaaaed and driij^ted at seeing 
Smd enter the atcse. He had a great affection for 
me, md as aoon as he canm in asked to be shown 
whmlwaa. 

“Ah, old fellow,” said he, pattii^ me on the 
hackinhis old fcteod^ w^, “and how are you 
go Mjng <ni after aH yonr advmitureB f' Then tum- 
ing to h^lor, who was in the stoie, he said, “ If 
that fellow conld speak,” pmniraig to me, “he 
Goold t^ yon aome fine tal^ Hext terne I gu to 
sea yoa nn^ let me have him, fce 1 think he 
hrii^iiie luck.” 

^Rns ^eeeh aet me thinking , and after delibcrat- 
h^ cm ihe matter for aome terne, 1 deteimined that 
it was my dnty in the intereat of my kind to lay 
before tte pnUic all th^ I conld tdl them on the 
sobject. To thia end I devoted myseif while in 
stoie to prqaqil^ the hi^iy of the adventures 
whiidi I now 1^ b^ore the reader. My tale is 
done. K be that frerit adventures are yet in 
store (or me, bift even ff this is ihe case it hardly 
aoomn probalile Aat I should be once more spared 
to teli the tale, so, fe^ing as I do, that there is 
mnch here tiiat may inteiest and instruet, 1 venture 
to b^ of my readen a kind mitedan of ‘ ' The 
Adventura iff a 'Whiihhead Torpedo.” 

GoBCiiinxEm R aMAMta. 

AAm tiniiihiiy Um atoiy <ff my adventures it 
ocmirred to me that the work m^tt be rendeied 
stell more imefol if 1 ippended to it a few remarks 
on the pomta that appeu to me to deserve special 
attenteon. - 

The erae pcant to whidi have endeavoured to 
give qtetaal pzommence is the absedute neoessity 
in aD toipedo wrak <£ {pvh^ dne attenUon to the 
mranftestdetailB. HaBcAceminchargeoftorpedoes | 
would f«dlow the examide of Oaptiaju Tarr, and i 


when a mistake was made spare no pains to get iit 
the why and the wherefore of it, iliere would be 
very few of the failures of which we are constantly 
reading. I know—none hetter—the diffieulties 
that envelop the proper management of my species, 
and that, to a oertain exteut, nobody can be blained 
for some of our wrong doings, but then there are 
ofcliers whioh might be easily avoided were the men 
ihoroughly instructed and tnuned. It is not enough 
that they should be taughl how to handle us when 
everything goes smootfdy. Advantage should be 
taken of every mishap that occurs (and goodneas 
knows there are plenty of them) to teach a lesson 
and show how serious the consequenoes may be of 
tlje slightest inattention. 

Instead of this, it now often occurs that where 
anything goes wrong in instructing or ezercising, 
the mistake is put r^ht hy the officers or artificers 
in chaige of the torpedo, and very little ia said on 
the matter to the crew who were employedworking 
it. Take, for instance, the occasion of my being 
lost at Oyprus. If Eves, instead of trying to run 
me again when he saw that something was wrong, 
had only hoisted me on board and examined me 
thoroughly, that accident might have been avoided, 
and » valuahle addition made to his and others' 
experience of torpedoes. 

Again, in the Toulon failure, if the men who 
failed to take out the safety pin had only had the 
ooursge to confess their mistake, their experience 
would have helped others toavoidaainiilaimistake. 

It is partly with this vieyr that I have published 
' my adventures, and I can only hope that they will 
prove useful in this way. If they only help some 
few to avoid the mistakes of which I speak, I shall 
he amply rewarded. Indeed, I feel sure that they 
will have this effect. There is no instructor like 
experience. Officers and men aie alike anxious to 
do their duty to the very utmost of their power, and 
the xeason why so many failures occur is want of 
experience. You will think perhaps I am need- 
lessly repeating these views, but I want to thoroughly 
impress them, and to do so I would reiterate them 
again and again. The motto to be horne in mind 
by those who teach should be txjxritniia ducet, 
and unless they want to pay for the experience ncces- 
saiy for thorough instruction by the failure or loss 
ol their wcapons, they must provide this experience 
themselvcs. I have endeavoured to heip them 
in this respect, and can only hope that my poor 
attempt may be succeasful. 

Another objectthat I have had in my mind when 
writing the above, is that of roving the general publie 
moreofaninsight into torpeSo work than they have 
previousiy had, and I hope the interest accruing 
to a tale of adventures may induce some to read 
the work who would not be bothared with the dry 
desoriptdon of torpedoes alone. 

Some of my readers will say, Now I wonder 
why this old fellow is so anxious for us to know 
all about torpedoes ? "Wanta to show what a fine 
fellow he is, I suppose ! 

To auch I teply; 

Not at all? What I want you to do is to take an 
interest in our Navy and all that perteins to it, and 
I hope that a knowledge, even if only partial, of 
one branch of the subjcot, may induce you to look 
further, and satisfy yourself our Navy is as 
efficient as it should be. Look at the reporta of 
the debates on the nava! esttmates ia the House of 
Commons. What do we see? As soon as the debato 
comes on most of the members leave their seate ! 

And why ? 

' Thafs just it; they know nothing aboiit our 
Navy,'and therefore they care nothing. Nobo^ 
does care about things they don’t understand. We 
all know that. WeU, then, what I want to do is to 
try and make peopie take an interest in onr Navy 
and its doings, by first getting them to understand 
about it. After reading the for^oing history they 
will understand to a certain extentabout torpedoes, 
and will at all evente know what is meant when 
they are spoken about, therefore they won't run 
away, or tum the subject as one possessieg no 
interest for them whenever it may be introduced. 
Then perhaps somebody will foUow my example 
and teiJ something about guns, others maste and 
saiis, ongines, and so on, and tlien, if peopie will 
only read them, the information given by these 
Works will eiiable them to judge for themselvcs 
whether our first line of defence is what it should 
be to enable England to keep her place as mistress 
of the seas. 

Tu conclusion let me quote the old motto, “ Si vis 
pacem para bellum.” 








